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THERMODYNAMIC, TRANSPORT, AND FLOW PROPERTIES
OF GASEQUS PRODUCTS RESULTING FROM COMBUSTION
OF METHANE -ATR-OXYGEN MIXTURES

George F, Klich
Langley Research Center

SUMMARY

Results of calculations to determine thermodynamic, transport, and flow properties
of combustion product gases are presented. The product gases are those resulting from
combustion of methane-air-oxygen and methane -oxygen mixtures. The oxygen content of
products resulting from the combustion of methane-air-oxygen mixtures was similar to
that of air; however, the oxygen contained in products of methane -oxygen combustion
ranged from 20 percent by volume to zero for stoichiometric combustion. Calculations
were made for products of reactant mixtures with fuel percentages, by mass, of 7.5 to 20,
Results are presented for specific mixtures for a range of pressures varying from 0.0001
to 1000 atm and for temperatures ranging from 200 to 3800 K.

INTRODUCTION

The determination of the equilibrium composition and the corresponding thermody-
namic, transport, and flow properties for a gaseous chemical reaction is necessary for
certain problems in thermodynamics. Typical examples of such problems are (1) the
expansion of combustion gases through a nozzle to obtain thrust, as in the case of turbojet
and ramjet engines, and (2) utilization of combustion gases as the test medium in ground
facilities for simulating combined heating and loading in various flight regimes, such as
hypersonic flight. The products resulting from the combustion of methane-air or methane -
air -oxygen mixtures are often utilized as a test medium in these facilities,

Properties of the products resulting from combustion of methane -air mixtures were
presented in reference 1. Addition of sufficient oxygen to the reactants to produce an oxy-
gen content of the combustion products similar to that of air has also been considered and
was included in the calculations represented by the charts and tables of reference 2. How-
ever, those calculations were limited to combustion reactants containing less than 6 per-
cent fuel by mass. The resulting enthalpy of the combustion products, referenced to zero



at 0 K (H - Hy), with ambient initial temperatures and adiabatic combustion, was less than
3.5 MJ/kg.

Simulation of local heating and pressure loads on vehicles such as the space shuttle
requires greater energy in the test medium. One facility utilizing combustion products
for such purposes is the Langley thermal protection system test facility (TPSTF). In this
facility, methane -air -oxygen mixtures are burned at pressures ranging from 2 to 20 atm.
With the reactants at ambient conditions and with adiabatic combustion, the enthalpy
(H - Hp) range of the combustion products is 2.3 to about 10.3 MJ /kg, with combustor
temperatures ranging from about 2000 to 3400 K.

At those temperatures, the desired properties cannot be measured directly and,
therefore, must be calculated. Hence, this report presents the results of a study to deter-
mine thermodynamic, transport, and flow properties of products resulting from the com-
bustion of methane-air-oxygen and methane -oxygen mixtures with fuel percentages, by
mass, of 7.5 to 20 (stoichiometric CH4-O9 combustion). Products from the methane-air-
oxygen mixtures contained, by volume, 20 percent oxygen at the standard temperature and
pressure. The oxygen content of products from methane-oxygen combustion ranged from
20 percent to zero for the stoichiometric case. The properties were calculated for a
range of pressures varying from 0,0001 to 1000 atm and for a range of temperatures from
200 to 3800 K.

SYMBOLS
A area, m?2
a velocity of sound, m/s
c mass fraction
cp specific heat at constant pressure, J/kg-K
H enthalpy, J/kg
k thermal conductivity, W/m-K
M molecular weight
NMa Mach number



r Prandtl number

p pressure, atm (1 atm = 101,3 kPa)

a dynamic pressure, Pa

S entropy, J/kg-K

T temperature, K

v velocity, m/s

X mole fraction

Y isentropic exponent (2 12 f))s

U viscosity, N—s/rn2

fol mass density, kg/m3

Subscripts:

e equilibrium

f frozen

i ith chemical species

o absolute zero temperature

P products

t total

1 conditions upstream of a shock wave
2 conditions downstream of normal shock wave




Superscript:
* conditions at throat of nozzle

ANALYTICAL PROCEDURES

Thermodynamic and Transport Properties

Thermodynamic and transport properties of combustion products resulting from
the reactants shown in figure 1 were determined through the use of a computer program
(TRANT2) which is described in reference 3. That program is basically the computer pro-
gram of reference 4 combined with subroutines for the calculation of transport properties.

Equilibrium chemical compositions are determined with minimization of free-energy
techniques, and species thermodynamic data are derived primarily from the JANAF tables
(ref. 5). Condensed, as well as gaseous, species are considered in thermodynamic calcu-
lations; however, only the major gaseous species (up to 20) with a mole fraction greater
than 10-7 are included in the calculations of transport properties.

Transport property calculations are based on theories of references 6 and 7. A
rather comprehensive list of transport data, taken from the literature, is included in the
computer program. Empirical rules are utilized when data are not otherwise available.

The major assumptions for the equilibrium calculations were: (1) all gases are
ideal, (2) there is complete mixing of the different species, (3) flow is one-dimensional
and frictionless, and (4) expansions are isentropic. The calculations were made over a
pressure range of 0.0001 to 1000 atm and for temperatures of 200 to 3800 K. These cal-
culations were made over the pressure range at 20 K intervals in order that computer
plots would result in smooth curves. The chemical species for equilibrium compositions
and thermodynamic properties included all those having a mole fraction greater than 10-8,

Flow Properties

Some useful ratios of inviscid flow properties of the combustion products during an
isentropic expansion were also developed. This was accomplished by utilizing calculated
thermodynamic properties as input data to the Aerotherm Chemical Equilibrium (ACE)
computer program (refs. 8 and 9).1 This program is based on assumptions similar to
those previously listed for other equilibrium calculations, and species data are also
derived from the JANAF tables. Results of similar calculations, such as equilibrium

1The user's manual is available by request only from COSMIC with program
LEW-11722,
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compositions and temperatures, obtained from the different computer programs are nearly
equal, and the data combined to develop these ratios should be consistent.

RESULTS

Thermodynamic and Transport Properties

Equilibrium temperatures of product gases, resulting from adiabatic combustion of
the reactants having an initial temperature of 298 K (fig. 1), are shown in figure 2 for sev-
eral pressures. These results show that for product gases having an enthalpy (H - Hg)
greater than about 5 MJ /kg, temperature is a weak function of enthalpy because of disso-
ciation of the combustion products.

Thermodynamic and transport properties were calculated for six combustion gas
mixtures. For identification purposes, these are designated as product gas mixtures A
to F. The reactants for the products are listed in table I,

The results of the calculations are presented in figures 3 to 8, which consist of
pressure-enthalpy diagrams including lines of constant temperature and entropy, the vari-
ation of chemical composition with temperature for pressures of 0.01, 1.0, and 100 atm,
and the following properties as a function of temperature for various pressures in the
range considered: molecular weight, isentropic exponent, viscosity, equilibrium and fro-
zen thermal conductivity, equilibrium and frozen specific heat at constant pressure, and
Prandtl number.

It may be noted that real-gas effects due to high pressures have been neglected in
the calculations. Hence, results presented for pressures greater than about 200 atm may
contain some error. However, the data range above that pressure is limited. Also, the
data indicate that viscosity is relatively insensitive to pressures greater than 50 atm and
that variations of thermal conductivity and specific heat are similar at all pressures.
Although absolute values may be in error at the higher pressures, errors will tend to can-
cel when ratios are taken for heat transfer parameters such as Prandtl number. There-
fore, any remaining error will be much less than the errors in individually calculated
properties.

Flow Properties

Ratios of free-stream properties of the combustion gases for isentropic expansions
and ratios of free-stream properties behind a normal shock are presented in table II as
functions of Mach number,




CONCLUDING REMARKS

Thermodynamic, transport, and flow properties for combustion products of methane-
air -oxygen and methane -oxygen mixtures have been calculated. Products resulting from
methane -air-oxygen mixtures contain 20 percent oxygen by volume at the standard pres-
sure and temperature, The oxygen content of products of methane-oxygen mixtures ranged
from 20 percent to zero for the stoichiometric case.

The properties were calculated for a pressure range of 0.0001 to 1000 atm and for
temperatures ranging from 200 to 3800 K. Results are presented for specific combustion
product mixtures for the range of calculations at intervals such that intermediate values
may be readily obtained through interpolation.

Langley Research Center

National Aeronautics and Space Administration
Hampton, Va. 23665

April 23, 1976
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TABLE I.- REACTANTS FOR CALCULATION OF

PROPERTIES OF COMBUSTION PRODUCTS

Mass fraction

Met}ljlhe Air
0.075 © 0.519
110 .291
131 151
157 e
180 -
200 -

Okygen
0.406
.599
.718
.843
.820
.800

Product gas
mixture

0 H O o w o »




TABLE 1I. - RATIOS OF ISENTROPICALLY EXPANDED AND NORMAL SHOCK

PROPERTIES OF METHANE -AIR-OXYGEN COMBUSTION PRODUCTS

NMa
EEE——

0.0000
«0248
.0298
.0341
0397
«0477
0597
. 0797
«1201
1337

+ 1508
-1730
. 2030
.46l
.2758
<3140
3534
- 4007
-%813
.5328

ca5642
6012
« 6458
. 1025
.7824
.8428
«96749
1.00V}

1.0331
1.10%8
1.1535
l.18v1
1.2145
l.2634
t.3095
1o 3423
l.4856
l.5930

L.6416
1.7578
1.8250
1.83%3
l.9403
1.9908
2.0376
2.0812
2.1221
2.16u7

2.1371
2.2317
2.2646
2.2963
2.3260
2.35438
2.3825
2.436y
2.4834
245290

2.5718
2.6123
2.6508
2.6870
2.7218
2.17549
2.1867
2.8676
2.9219
2.9843

p/Py

l.000C v
9.99064~1
9.9548-1
9.9932-1
9.9908-1
9.9867-1
9.91793-1
Y.9631-1
F.91065-1
S.8967-1

9.8088-1
J.8277-1
9.7635-1
9.06544-1
9.5604-1
9.4445-1
9.3005~1
9.0877-1L
8. 74n2-1
8.49u9-1

8.3254-1
d.1241-1
T.4717-1
T.9390~1
TeuSey-1
G.6772-1
9.8932~-1
S.69¢3-1

S.4R74-1
5.0446-1
4.7780-1
4.5709-1
4.4039=1
A.1333-4
J.9076-1
3.7147-1
3.0145-1
2.5593-1

Q.2213-1
L.9537-1
L.7504-1
L.S5786-1
L.4352-1
1.3136-1
l.2093-1
l-1lles-1
1.0397-1
9.69497-2

Y.u813-2
B.52080~2
8.0322-2
7.5342-2
Tellol-2
©.8093-2
6.4720-2
5.8790-2
5.3749~2
4.9417~2

%.5660-2
4.2375~2
3.96421-2
3.6915~2
3.4627~2
3.2575~2
3.0726-~2
2.6823~2
2.3709-2
24010752

P /P

1.0000 0

Yo
9.
9.
9.
9
9.
9.
Ya
9.

9.
9.
9.
9.
EN
9.
9.
9.
3.
de

3.
Be
a.
7.
7.
1.
1%
6.

S
5.
5.
9.
4.
4.
4.
4.
3.
3.

2.
2.
2
2.
1.
1.
1.
1.
1.
1.

1.
1.
1.
1.
1.
L.
L.
9.
e
8.

7.
7.
6.
6.
6.
Se
5.
4a
b
4.

9Yoy-1
3355-1
9942-1
9921-1
98y6-1
9d22-1
9083~1
9282-1
9111-1

ag7l-1
8517-1
1963-1
T023-1
6279-1
5207-1
319548-1
21191
9148-1
68 34-1

5440-1
Jo66-1
lada-1
BeTu-1L
4128-1
ulal-1
3637-1
1740-1

23431
5712-1
3204~1
1294d-1
9694~ 1
70%0-1
44875-1
2997-1
6117-1
lesa—-1

7433-1
S171-1
2119-1
Tua2-1i
J450-1
A4J82-1
64927-1
5847-1
4922-1
4J97~1

3458-1
2o3u-1
2J384-1
1532-1
1J28-1
Joha-1
0137-1
3167-2
r7i98-2
1467-2

6425-2
1955-2
196 1-2
4386-2
1155-2
3224~2
5554~2
38l3-¢
5131-2
1232-2

/Ty

1.00000
- 37395
«97993
+99991
.994988
999483
+99973
- 99952
«99891
«43365

-99824d
« 92774
«G3h89
<9543
334206
-99256
. 99056
»93755
- 93254
.97871

97614
.51236
L2608
L6321
L5452
« Q4138
-93117
.32651

.32171
PRV
13354
$ 33792
- 89301
+UB453
HTTia
70468
«34319
. 32142

.d0279
«TB&36
IRAS SR
«T5810%
< 14581
. 73638
- 12378
. 71385
« 10455
-69578

cu¥751
67667
.61223
<6515
L 65341
. 65196
« 64573
«63423
« 67354
.61363

«6J44)
.53577
«53766
« 58803
«97233
560601
+55954
« 54471
«53149
. 51358

(a) Product mixture A

V/Ot

0. 300U
«J244
-02948
0341
2397
«0arvi
» 0597
<0797
- 1200
11335

.1506
» 1724
<2227
«2450
-2175C
<3128
3522
24042
i3
282173

-55178
. 5934
L6361
PN
. 1653
<3216
.9351
«7649

L9945
1.0547
Louife
L.1e1s
Laldes
L. 1943
1.2291
1.25%9
L.3745
1.4573

1.5239
L.5717
1.62645
1.6654
1L.7901%
1.734u
1.7633
{.7901
l.8la0
1.A372

1.853¢2
1.877y
L.39060
l.9131
1.9249¢
1. 9444
1.958s
L. 9453
240093
2.0312

2.0512
2.0697
2.0861
2.1027
2.1176
cal3t5
2.1446
2.1741
2.1999
2.2221

a/py

0.0u00)0
«03C350
00051 >
«0CD6T4
.00U913
«001322
«0020617
«003641
«038315
«010242

-013045
L0171y
LSUZ2343%
«034034
062340
054190
COBTTYIL
.087519
<llgl
- L4un2 .

2154519
1712406
«l91625
21T 374
«d9Z514
277610
«3230624
«334261

< 3441564
2363121
W32
2379218
«383917
«392317
« 3942017
39047
« 396792
380344

«3lasll
PREGTEEEY
< 351734
< 33937
327442
< 316150
<3u5414n
<9535
228574
2167132

264214
$260372 21
«2526373
«245411
W2 3l6 Y
232279
«226192
« 216924
2047206
- 1895454

. 1869906
«17v240
«E72127
«165953
« 1594674
«15383%
L LY
.130937
127014
PR E-TY-3]

2/

0. 300
24.J30
20,0030
17.509
15.200
12.500
10.007

7.530

5.000

4.502

4.000
3.500
3.930
24530
24250
2.9%0
1.843)
1.600
1.47
1.300

1.25%0
1.200
1.159
te199
1.2%)
1.)25
1.001
1.009

1.201
1.91v
1.020
1.039
1.049
1.360
L. 289
1.1%0
1.232
1. 3u)

1.49%0
1.5
la6y)
1. 700
1840
1.900
2.90)
2. Lun
. 200
2-300

2,400
2.500
2-600
2.7900
2.339
2.300
3.900
3.230
3.400
3.600

3.80)
4. D3
4.200
44400
4.600
4.800
5.000
5.500
6.030
64500

NMu.Z

.9l16
<9116
«0l57
<453h
«8308
«d.300
-7762
<1566
+h90Y
6505

6214
+2998
«hd2 3
e 5K 78
255506
<5450
<5399
«527TH
5200
«5l14l

-5083
-5030
-4981
-4336
-4B25
<4850
-4820
4156
-4699
L4648

-4602
«4561

£4523
<4489
<4457
«642n
<4630
24340
-4239
L4244

p2/p

1.135
1.234
1.347
1.437
1.51%
1.6%0
1.769
1.877
2.128
2. 190

J.uel
3.323
3.597
3.852
4092
4. 319
4.5%3%
4ol
4.940
5.129

5.312
S.489
5.660
5.825
5.986
6141
6.293
6.584
b.B62
T.127

7.380
T7.624
7.858
4.08%
8.303
8.515
8.720
F.2u7
G.b6h3
10.092

pa/oi]

l.112
1l.194
1.2%0
1.358
1.420
1.525
1.616
La697
2-.022
2.274

2.484
2.666
2.827
2.971
3102
3.222
3.333
3.4135
3.531
3.620

3. 704
3.783
3.4858
3.928
3.995
4.059
4.120
4.234
4. 339
4.435

44525
4.609
4.6817
4. 760
4.829
448935
4.9517
5.098
5.224
5.3317

TZ/TJ

l.u2)
legs?
1.)65
1.0%>
1.05+
t. )13
L.21d
.11
laled
.17

1.2.,9
1.23e
1.2n1
1.244
l.3u0
1.327
Le3a7
1.35h
la3a4
Lasnl

1.413
1.434
1.63)
1l.%05
lidod
l.ara
1.504
1.93»
1.561
1.9436

1.609
l.632
1.654
1.675
1.695
1.71lh
1. 734
1.719
t.822
1.852

Pr2/Pti| P /Py, 2
997841 549927
.997841 2505552
2995645 LA T794948
LY992916 460953
38 3IR27 44547213
982935 520510
975359 400636
9671328 «384015
9241428 326674
« 980968 . 290511
LB39610 266569
«800923 .244632
. 765796 228777
L131469 215672
«70137R 2046238
.HT3l3a .195152
« 560753 -186921
522119 179670
. 56002017 L173229
« 5719225 167461
- 559685 «1622517
.541375 «157526&
524278 153204
-5J8210 149234
493199 145580
«4TRIRO «t42193
. 405471 «139047
«4%0R15 .133364
~4lB67H .128379
« 398691 . 123948
. 340568 1199179
. 364335 «116403
«348917 113153
«335232 .11018¢4
. 322221 107463
L3103717 124952
. 299393 «1026217
.2751183 « 297495
254557 .093138
236914 .J89380

i
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Nma /Py

3.047! 1.9C79-2
3.1005 1.7318=2
3. 1504 1.5824-2
3.1974 1.454G-2
3.2417 1.34ld-2
3.2838 1.2456-2
3.3237 1.1599-2
3.3982 1.0165-2
3. 4664 9.0137-3
3.5295 8.0720-3
3.5882 7.2895-3
3.6431 6.6298-3
3.6947 6406773
3. 7434 5.583/-3
3.7895 5.1632-3
3.8333 4479493
3.8751 4.4700-3
3.9151 4.1416-3
3.9533 3.9241-3
3.9494¢ 1.6931-3
4.0251 3.4347-3
4.0591 3.2959-3
4.0918 3.1242-3
4.1234 2.9615->
441544 2.8240-3
G.lu3d7 2.6920~-3
4.2124 2.57u6~3
4.2675 2430423
443196 2.1676-3
44369 2.0054-13
4.4161 1.8631-3
4.4612 l.7374-3
4.5043 L.6257-3
44 5450 L.5200~3
4.585%% l.4364-3
4.62317 1.3555-3
4.6607 1.2843-1
4. 74179 1.1262-3
4.8285 1.00064-3
4.9037 B.97.,9-4
4.9742 8.10¢6-4
50405 1.3870-4
5.1033 6. T605-4
Bel624 522424
5.2195 S.Tol8-4
S.2734 5.3402-4
5.3256 4.94809-4%
5.3754 4. 66954
5.4233 4.3786-49
9e6694 4al2uT=4
545147 3.86dU-4
5.5570) 3.6771-%
5. 59d6 J.ansl-4
5. €39) 3.3(v9-4
».61731 3.1445-4
“e 7532 2.Ub59-4
He78Y2 2474u2-4
S. 8243 2.6236-«
5.85d5 2.5154-4
5.4d491Y 2.4l14h-0
5.9244 2.3207-4
5.9563 2.2 35R~"%
5.9875 2.15u6=4
6.018) 2.0734-4
0.0474 Z.0010-4
6,077 1.93727-4
b.1057 1.8003-4
o l337 1.8CTT~4
6.1611 l.7502-%
b ldas la6960~+

P /Pt

3.7437-2
3.5121-2
3.2685-2
3.0558-2
2.8684-2
2.7023-2
2.5539-2
2.3003-2
2.0917-2
l.9171-2

1.7631-2
Leb4ls-2
1.9310-2
1.4341-2
La3486-2
1.2725-2
1.2044-2
l.l43t-2
L.0d77-2
1.0373-2

9.9126-3
Va4 I08-3
Y. 1029-3
B.T449-3
B.4135-3
8,1053-3
Tad290-3
T.3u33-3
be 84943
ba4438-3

6.0913-3
5.7739-3
5.41429-3
S5el204-3
4.9d22-3
4. THG6H-3
4.2049-3
4.1311-3
3.7719-3
1.4695-3

3.2115-3
2e4348-3
2.7947-3
2.024)-3
ZNnl27-3
2.3378-3
2.21l00-3
2.17175-3
2edula-3
Lo slul-3

1.535%-3
1-7596-3
L.on37-3
1-6251-3
1.>654-3
1.4574-3
Lo4yud3-3
la36349-3
L.3214-3
1.2%14-4

1.2437-3
l.2ud1-3
1.1740-3
L.l4a74-3
tell2i-3
l.ud4l-3
l.9%6 -3
1.J31t-3
leJubs-3
GaA2 s8-4

/T

.50878
« 49389
«48981
«43142
~47361
-46633
«45952
<44 109
«436U0
« 42600

L4l693
.47862
.40098
.39392
L8736
. 38123
.37540
L4701y
.36502
L 36027

35567
«35136
«341725
34333
33959
«33601
- 33255
32614
. 3201¢
.« 3Lab62

« 30945
30460
« 32004
«2495175
-23169
. 2AIBS
« <8429
27582
«25834
«2nl6l

« 25549
.24 i8S
.24475
399G
-23597
ERAIEIS
-
« 223450
22057
21736

«21431
<21142
lunél
20606
.22357
< 19392
« 9071
-ld461
« 19260
- 19065

« 1737y
« 130699
+1852%
=lasd
< 13195
L 13037
-17n885
171733
- L7594
-lfa56

TABLE II.- Continued

V/ﬂt

2.2431
2.2015
242732
2.2935
2.3ui5
2.3205
2.3325
2.3542
2.3733
243903

2.405
2.4193
2.4319
2.4434
2.45%40
2.463d
2.4724
2.4315
244835
2.4970

2.5040
2.5101
2.5L1)
2.5230
25237
2.5341
2.5393
2.549)
2-94919
2.h060

2451737
2.o8407
2.5813
2.5913%
2.54993
2.6040
2.610)
2-62 1w
2.603522
2.64610

2.6439
26571
2.6645
2.67Jv
2-6761
2.6382¢
2.6%13
2,692
2.0%0%
2.1 00

e TC4t
247083
2.7118
2.7152
2.7184
2.7243
2.T7271
2.72917
2.7323%
2.7347

2.7371
2. 7393
27415
2ala3n
2. Ta5¢
2.7475
2.T%s
2. 0512
2. 7530
2. 1540

(a) Continued

a/py

<l11012
«104453
« 098650
-09347a
.088822
-084621
080825
«074144
-068515
063697

.059527
.055875
.052654
L049791
047229
.044922
L042834
.040930
.036201
037611

+036145
«034794
.033537
0323173
<031217
030272
«025324
.027549%
-026343
2124694

«J23404
LU27350
021342
«020420
LGl9576
«Glad)y
«ClsnNsn
«0l6514
«315193
014078

L0131
WJ12275
VR RER]
SOLBReS
«Cli3us
<0078
L0093y
«0u.,B8n2
PONEEURE]
BNER I

VIR -1V L)
«D0T5un
«207227
P IVIT LT
SUURT2T
L UV6292
. 006045
4005910
SNusTST
005573

«LCH417
«JUHITY
sudtlose
RPN RS
eduesin
PSR A
BVNEY
e Y 3
« 0443k
e 30433

A/A”

7.000
7.500
8.000
8.500
9.000
9.500
10.000
11.000
12.000
13.300

14.000
15.200
16.000
17.000
18.000
19.000
20.090
21.9uUd
22.000
23.000

24.000
25,000
26,000
27.000
28.300
29.009
30,009
32.030
34,300
36.000

38,000
40,300
42,700
444,000
46,000
43.000
50.000
5%5.002
60.000
65.000

70.000
7520090
R0O.J00
39.000
40. 000
95,900
1)2.000
109.0J0
1190.200
115,700

120.900
125.009
130.000
135.000
140.00)
1504943
155. 300
160.000
165.000
170.000

L115.000
120.909)
LI beN |
Leo. 309
195,009
29 3.99)
235.733
210,03
215.900
2204900

NMo,Z

«4205

«4170
.4139
«4ll1
+4086

«4063
<4041

4003
-3970
3941

.3%16
«3892
34872
3853
.3836
~3829
.3805
L3791
237719
<3767

-3755
3745
-3735
-3726
-3717
.3708
<3700
.3686
.3672
+365y

L3648
3637
3627
3618
.3609
.3601
« 35913
L3578
«3560
. 3546

-35133
+3522
3512
3502
-3491
23489
<3476
<3671
3464
<3450

. 3452
3444
<3641
<3436
<3431
«36214
3418
<3414
23411
-3407

+3404
3602
<3337
« 339
-3331
.3334
PRENA
<335/
L3370
-3377

p2/Pi

10.497
10.882
11.249
11.599
11.936
12. 259
12.571
13.1563
13.7L8
14,242

14.739
15.212
15.664
16.097
16.512
16.913
17.299
17.673
18.035
18,345

18.727
19.059
19.3R2
19.697
20.003
20.303
20.596
21.164
21.710
22-245

22741
23.431
23.1095
24.164
24.611
25045
25.468
264480
271.436
23.343

29.207
30.033
30.826
31.588
32.323
33.034
33.721
34.388
35.035
35. 665

36.278
36. 876
37.461
38.030
38.587
39.h606
40.183
40.703
41,205
41,701

42.180
42,6063
43,131
43,598
b4, Je R
44,497
44,937
45,374
“9. 739
462220

P2/P

5.439
5.532
5.618
5.697
5.770
5.838
5.902
6.019
6.123
6,217

6.302
6.379
6.451
6.517
5.57d
6.630
6.690
5.740
6.788
6.833

6.8706
6.916
6.955
6.992
7.026
7.060
7.092
1.153%
7.209
1.262

7. 310
7.356
7.399
7. 440
T.478
7.51%
74549
1.629
7.700
7.765

7.824
7.877
7.927
7.973
R.0l6
8.056
8.094
8.129
B.162
8.194

Ho224
8.252
8.280
3.306
R.331
A.377
A.399
8. 42y
9.440
8.460

d.4179
8.497
A.51%
R.S532
B.544
d.965
8.531
B 596
A.611
Heb25

T2/T

l.v))
1.936
1.970
2,903
2.034
2,065
2.094
2.149
2.231
2.2290

2.290
2,344
20302
2.423
2,462
24439
24235
2,510
2.633
2,635

2.608
2.699
2.729
2.7>8
2.737
2.814
2.342
2.1894
2.945
2.994

3.u4l
3,046
3.3y
3.173
3.214
3.2%4
3.293
3.3a7
3.475
3.559

3.633
3.715
3.748
3.858
3.4206
3.9
4,004
4.11%
4.l75
4,233

4.2049
4,344
4,391
4.449
4,509
4.593
4.b4h
4 693
4.739
4. 1d4

4,823
4.871
4.4916
4.9%0
4.9917
5,038
9.018
S.1L7
5.1%6
S.14%

Pr,z/Pf,l

«221602
.2V8182
196330
185789
« 176323
«167803
- 160081
+l46628
+ 135294
125619

.117258
« 109951
-193518
»097808
«092703
088116
-083967
« 080196
«076756
«073A03

+ 070704
+068026
« 065547
-063244
«J61l097
- 059095
057225
+053317
050797
« 048107

-« 045686
.043502
2041519
+ 039711
.038955
- 036534
4235131
0321958
029434
«027297

«025415
£ 223773
.022341
«021069
«Ul9936
. 018319
-0187202
LOLTLTD
a216413
«015720

.J15283
«0l4497
«J13y5s
2013451
~ul298s
«012141
-011759
- 011401
«J11965
<010747

«01C443
<164
£ 339497
» G4 4E2
2294901
009172
sulh 453
«)08T745
«JuR54s
«0Ud35n

pl/pt.z

<0867 4
~C831L7
«08059¢
078267
«076153
«074227
-072460
.069326
- 066624
.164258

062146
- 360298
+058615
-0571238
055656
«054416
.05323%
«052143
2051128
LO50176

-049287
048451
047664
«0456922
«046221
«045554
-044922
«043745
«042672
~Q41684

~040779
.03993¢
«039157
«J)3842R
-037745
+U37104
-336530
+J35131
.033930
-N32864

«031909
«031046
«030261
£ 329542
.u293831
.028270
~u27702
2027173
026678
-J26214

« 325777
«025365
«0249175
«J246406
«G24255
« 023604
.023302
«023011
au22734
22467

022212
«I21Y6T
321731
«021503
.321284
«J21072
+J20R063
- )23672
RSENLYN)
«J2N29¢




Nma

6.2150
6.2410
6.2667
6.2919
6.3167
623411
6.3652
5.38438
beal2l
6.4350

6.4576
6. 4T99
6.5018
6.5235
6.5444
6.5659
6. 6072
6.6475
6.6867
647251

6.7625
6. 7991
6. 8349
6.8700
6.9043
6.9379
7.0033
7.0602
7.12638
T.1854

T.2421
7.3105
7.3764
7.4399
7.5012
T.A14d1
T.12481
T.831
T.9305
Rau24?

8.1137
8.2815
8.36u4
8.4304
8. 506
8.530%
3.64d79

p/pi

L.6444-4
1.5956-4
1.5492-4
1.5051-4
1.4631~4
1.4231-4
1.3849-4
1.3485-4
l.3136—4
1.2803-4

1.2485-%
1.2180~4
l.1887-4
1.16U6-4
1.1337-4
1.1078-4%
1.09%0-4
1.01L37~4
9.7177-5
9.3203~5

8.9621-5
B8.6209-5
4.3019~5
8.0030~5
T.7215-5
71.4573~5
6.9723~5
6.5396~5
6.1510~5
9.8005~5

Sebail-5
S.1203~5
4.80717~%
4.521€~-5
4.2647-5
3.81176-9
3.hbh2-o
3.1340-5
286569
2.6352-9

2.4369-5
2a1047-5
1.9673-5
logasb-5
1.7366->
Lahini-5
1.9a54-5

P/Py

Y bd54-4
9.3913-4
G.1861-4
8. 9300-4
d.4017-4
3.b6214-4
B.4479-4
B.2815-4
dall212-4
l.9072-4

7.8189-4
T.6758-4
T.5330-4
T.4047-4
Te2164-4
T.1921-4
b.9163~4
6.6950-4
6.4d3706-4
6.2924-4

f.llan-o
5.9352-4
S5.17la-4
S.6lb4-4
S5.4622-4
6.3297-4
9. 37054
4.835%5-4
4.6211-4
4.4243-4

4.l864-4
4.01385-4
3.8516-4
3.60311-4
3.52449-4
3.2491 -~
3.0132-4
2.8331-4
2.03083-4
2.4136-4

2.3341-4
2. )97 3-4
Le93bi-4
1.9)4 -4
[.32al-a
La 7632-4
LaniZ2n-s

T/T

-17321
2171990
«17063
«1693%
15318
e 16700
16580
15474
16365
« 15259

« 16155
~ 16054
15955
« 15858
15763
L 15071
19492
+ 15320
15154
- L4996

“16763
L 14Aa95
» 14554
L leal 7
. 14284
S lainha
PR 03
-13683
. 13461
«13263

<1307
. 124842
12629
12428
L1223°
«Llgdn
-11571
. 11234
L1021
<lulis

< 1255%
SLILH 3
VLR 94
VR L NP4
- 04l
< J94 1
LRGN

TABLE II. - Continued

V/qy

2.7563
2.7579
2.7595
2.76109
2.7625
2.1639
2.7654%
2. T666
2.7680
2.7692

2.71705
2.7718
2.1729
2.7741
2.77152
2.7763
2.77d5
27435
2.7825
2. T84

2.7462
2.7489
2.1898
2.7913
2.792¢9
2.7943
2.1912
2.7999
2.802"%
2.b04d

2.R8270
2.3937
2.4121
2.3145
2.8167
2.4207
2.3243
2.421715
2.9355
Ze33 313

2.8352
7. 384 )4
2e3424
Z.dbaad
2.73401
2.4617
2.34 14

(a) Concluded

a/py

«004244
.004154
-004061%3
-020398%
+C03206
.003830
«003757
«0036d0
.003619
2003553

.003499
.003429
.003371
.N03314
L003259
«0032ub
.003105
-00301N
2002921
«002837

2002753
«0026483
.00261L 7
L0254
«0u240 1
«00242.
.002307
<0u22u»
LU02111
«L02024

+J01945
«0J1854
«001771
PSRN L)
001626
VIVERL SV
<0013y
-0013 )0
2001245
L0011

-Q019332
FEVIVIVE NI
PRVIONL R R
SUUOHIA
sQJul 1!
82’
TV

/%

225.900
230.300
235.900
240.U00
245.000
2504000
255.002
260.000
265.000
210.000

275.000
280. 000
285. 000
?290.000
295.000
3I00.000
310.000
320.0n0
330.009
340,000

350.000
360.000
370.009
330.900
390. 000
400.0230
42 0.4 30
440.000
460..20)
440.9230

531.030
525.000
550. 220
5T5.330
630.700
65J. 000
700.000
750.)0
800. 900
AS V. 000

922.2370
1930.23))
1059+ )00
113J3.2v0
1152+300
1219009
1259.220

NMq,2

-3374
.3372
3369
<3361
-3365
.3363
3361
3359
«3356
3355

«3353
<3351
3349
«3347
3345
-3344
<3340
.3337
«3334
.3331

.3328
-332%
-3323
«3320
.331¢8
«3319
=331
-3306
3302
-3294

.3295
<3230
.3286
.3282
.3279
-3271¢
<3260
<3250
+3255%
«325)

«3246
3233
3234
<3231
«3227
L3224
.3221

p2/Pi

46.636
47.043
474453
47.85%
4d.251
48.639
49.025
49.405
49.1783
5J.158

50.523
50.890
51.25%0
51.606
S1.960
52.309
53.000
53.677
S54.33R
54.989

55.628
56.257
56.376
57.464
%8.083
58.673
59.828
60.959
62.041
63. 104

64alal
6%5.4013
66.630
67.823
68.985
71.226
73.36R
75.418
77.338
79.286

8l.117
84.606
86.270
87.889
849, 466
91.0u0
92.495

p2/P

B8.6139
B.653
8.666
8.679
8.692
8.704
8. 716
8.727
8.739
R. 751

8.761
8.7712
8.783
B.T793
8.803
8.813
8.8132
a,a%51
d. 369
8.4d46

8.902
3. 910
d.934
B.949
3.964
3. 970
F.U15
9.031
9.055
9.078

7. 190
J.126
9.151
9. 174
S.197
9.238
F.276
Y.311
e 343
9.373

9.401
9.453
9.476
9.498
9.519
9.537
9.554

/T,

5.232
5.269
5.3)6
5.342
5.378
S5.413
5.443
5.432
5.516
5455

5.583
5.616
5. 649
5.681
5. 7113
SaTet
5.8J6
5.d467
5.921
5.945

[SNEY
6099
6.194
6.239
G263
6.315
6.414
Ge 519
6616
6,711

6.833
6.916
7.0¢4
7.139
7.233
T.432
7.621
1.832
1.975
n.142

B.332
B.0Jb
ge 153
8.895
9.032
Fal65
9.296

Pt,a/Pt,l

. 008174
« 004001
+0U7834
« 007675
«0N7T522
.0307375
«007233
- 307097
« U665
- 006840

- 006718
» 0066 00
. 006487
006377
e UUB2T1
< 006169
. 075974
- 305791
-N05%619
< 005457

« 035304
LANS5159
. 005022
. 004893
« O 769
< O04653
- 104435
304237
« 004056
. 003493

«0033737
.003%61
+003402
301257
+003123
. J2d486
« 302683
002597
.202352
«J22216

.202094
« 0013R8
« V1799
.3a1718
L 0310644
«N01577
« 014514

PI/Pt,2

.020117
«Jd19943
+019774
«019411
+019451
.019297
-019147
«019002
.718859
~ul8720

018586
«018453
.018325
«01R2GO
.218077
+J17958
“O17726
2017505
2017294
«017092

.016897
«016710
«I16530
316357
-016190
+J16029
015722
~015435
015166
«014913

014674
«014394
«014131
«013885
«013653
w3227
«312844
“012497
«012182
«0119893

2011626
«011150
.310937
.010737
.010549
.210373
-013206

11



Nma /Py
Yool l.uCotu O
- 0249 YaS5505-1
«02vY 9.94949-1
0341 Seuna-l
PCELE] Y.9910-1
.0478 Q.5871-1
<0538 V.97 -1
L0799 PR L RIVESY
21203 9.91°5-1
<1357 G.89ul-1
-1510 Y.8710-1
<1733 S.d31o-1
2034 9. 7e9l-1
« 2466 G.bE -1
«2703 9.57Re~1
«3145 G.457o-1
. 33545 5.3106-1
s4ul3 RIFR SVRVES]
«4871 g.2712-1
«53146 A.5215-1
PRIV 8.3.30-1
<0029 Hoelke9-y
- 0400 7.51w-1
<7us2 1.9%a2-1
+ 7331 Tolli9-1
<8434 LaTlbdvo-1
«9&71 SeuruS-1
1.0009 5.7H25-1
L.C330 5.5816-1
1.1053 Selaac—1
l.1490 4.8852-1
l.1837 4.68-3-1
1.2129 4.51T78-1
l.2017 4.2405-1
1.30238 4aCecd-l
1.3340 3.d313-1
L.a7v4 3o l416-1
1.5840 2.e812-1
l.obio 2. 38c2-1
L.7425 2e0Tto-1
l.800% l.&cta-1
L.863sY Labnz3-1
1.915y L.54ou-1
1.9621 Lew2:4-1
2.C054 le3lal-1
240450 1.2207-1
Z2.0839 Le13cen-1
Ze 1180 L.Jdoe3-1
2.1510 1.0017-1
¢.1821 9.4377-2
242115 deulT6-2
2.2390 $.4400-2
2albol d.0l74-2
2.29t38 Too2ul=2
2.3162 7.2677-2
<24 3620 cebin7-2
244044 0.J936-2
2.4433 5.6205-2
Z.4837 5.2145%-¢
2.515> 4.8617-2
49432 4.54%4-¢
2.5792 4.2636-2
206037 4.011a-2
2.6308 3.7844-2
2.60631 3.5742-2
2.72690 Yala.4-2
2.7827 2.7533-2
2.4340 2450662

P/Pt

1euddu v
9e s709-1
F.2955-1
GYeYrbhe-]
F.99090-1
va »rdL-]
T.4821-1
Yevodi-i
Ve 3l75-1
Yesl0 -1

et sui-1
Hanoll-1
deT56-1
9.7011-1
DevdbH-1
Jeole -1
RN R
DRWAVEIVES
Fadlal-1
A 08041

Se53ne-1
AN
A4.13n5-1
Tev4ol~1
lewd35-1
Taobhsrn-1
bedale-l
Lelmue~-1l

Devlul-l
Sen50L-1
Dedlal-id
2.ll5e-1
4.9532-1
Gabida~l
4.4730-1
N.23i9-1
3.5924-1
3.1248-1

2.113e-1
2.4570-1
24271 7-1
2addau-i
labct -1
Lalsse-1
le60954-1
leSuv0-1
Lo4al2e-1
le3d5-1

Ledloi-l
L.23J1-1
Leid =1
lol3ws-1
L.cone-1
Leu3ddo-1
Fa 90932
Ya2033-2
359052
Tabysls=-2

T.a813-2
7.93738~-2
©vath420-2
©.2378-2
5.9039-2
S.073U-2
Seall-2
4,8474-2
4.3351-2
4.1310-2

T/T

ledduiC
Y3l
211994
Y]
93991
+59%8¢
999441
«59%086
¥V i2y

« T 402

17
«Gn3e
9776
e9nll
REUEE
VLT A
13323
LR VA
a3 15¢
« 73430

«33294
PRIV
P A A Y
«6730¢
eso 78l
ehdHY
.75t
YRR LT

. th22
. 93772
PRETS N
92612
.329383
a2l
. 7ln25
aalurs
.92y
<7350

P tan3y
LehhES
. WGS9
FEERANY
. 82c%h
232133
tact

« 73545

« 12333
72152
11504
o T38H5
« 73293
2726
63182
«t75C7
LY NS
« 05067

12

TABLE II. - Continued

(b)
V/a,

[NV
e P4
PPt
POALSY
PV E R A
BNy g0
«J99 4
ORI
~1272
IREEN

L1504
«1731
L2331
«lavi
2750
s 3139
<3930
L4051
4 lns
«5747

«5292
b~
a3y
NGRS
PR AY
s dlbu
« 300
PR EY

AT
1.04537
La1a3e
lo133c
L.lsoo
1.2250%
1.236>
Loon 12
L. dnas
| PRNER ]

beSs70
1.5535
loba2l
l.ogel
1.7:2%
1.7%a7
te7e071
ladlov
L.dali
.00

lesade
1.9331
La924
1.9479
1.965
Lodnls
1.9 175
IERre-13
240530
AR &

24999>
241492
2. 1394
2.1573
2.1741
2.1649
2.2043
222337
242080
dalia)

Product mixture B

a/py

PRSIV IS N)
edUushJ
+Suubus
PRNI LT
PIEIIVE: T
-ul201
P FEVE )
«Ju3Sy?
PONER R 4
«ClJ33e

«Ul2T 35
«Clé by
224475
«033272
subl3iy
aU5799Y
JUE6 141
JOR4e Q
SR ELY
137202

«1YLSaY
167324
187214
L2123 %
<2408y
227145,
«3lt5s4
. 32¢947

4336704
«30544
« 304499 5
«37133y
«370011
«3825n
« 336360
« 33049l
<3363 34
«38la7,

«37055.
390505
< 340600
o 336432
323U,
«312069
« 33164
«2918B77
o280l
P - N a4

W265625
«25733%
L5047 )
243500
«2309t .
«2300607
L2241
«213753
PSR L)
sl9ai5n

e lBu4d3
$179905
«171931
«l&54dy
$13u527
<15939v)
«largy,
«13737,
L2760
R b A5

A/A*

Je. 0Ud
24.000
20.J09
17.500
15,000
12.50)
10.099

7. 500

54000

4500

4. 0u0
3.500
3.030
2.500
?2.250
2. 000
1.300
| SRLYVN]
| VI
1. 300

1.250
L.2uu
t. 150
Lelud
1.2%0
1e 025
1.001
1. 000

L.dul
1.210
1. 229
1.030
1.040
1.9¢0
L.089
L. 120
1.200
1. 30v

1.400
1.500
L.639d
1. 700
1.30)
1.909
2.9U0
2. Lo
24239
2.300

IELNN]
2599
2.000
24700
24809
2.900
3,099
3. 290
1,400
1.600

3.800
4,000
4,200
4. 400
4. 602
4,300
9.130
5.5%00
6.JUd
6.534

NMo,2

.9653
.9U51
23711
BRCY-Ti
L9274
<7369
I3
+ 7535
~0AT2
64090

<6164
5938
«575%06
+500%
<5477
5367
5270
.518%
.5109
<5040

4378
<4921
4369
«4321
717
4735
L4697
027
4505
«avl0

«44960
TS &)
4374
«4336
<4301
4269
<4239
4172
s4lly
«4Jdou

p2/pi

LauT4
1.236
1. 343
1.428
1.532
1.630
L.743
1.345
24269
2. 613

2.913
3.182
3.428
3.656
3.869
4.008
4.257
“.436
4.697
4.770

%.926
5.077
5.222
5. 361
3.496
5.627
5.754
5.697
6.227
S.4406

6.655
6.855
7.048
7.233
T.411
7.584
7.750
3.146
3.510
3.862

p2/Pi

L.066
l.200
1.297
1.369
l.432
l.o34
1.631
1.713
2348
24309

2.539
2.722
2.393
3.3+38
34190
3.329
.44l
3.554
3.652
3. 759

3.452
3.361
“euld
4. 105
4.182
4,254
44324
44456
4,577
4.630

4.79%
4. 894
4.9R7
5.075
5.158
5.237
54312
54494
9.639
5.779

To/T,

1.306
lav20
l.u?29
1.03>
1.3%1
1.05%0
1.057
1.364
1.9839
1.109

1.125
1.139
1.152
l.154
1.175
1.185
1.195
1.204
1.213
1.222

1.230
1.238
1.245
1.252
1.259
1.260
1.273
l.2d6
1.293
1.3190

1,322
1.333
1.343
1.354
l.30%
1.374
1.393
1.4006
1.423
1.449

D"z/pt,l

«9994993
« 9983681
«996513
+993824
«990812
-9849351
«976638
+968790
+ 926667
. 884136

« 843491
«B80b446
. 770122
« 737447
-707257
«679312
. 653426
« 629394
«607382
« 586270

. 566862
«54B694
.531682
-515694
«500674
- 486478
«473124
448498
+ 426384
-+ 406409

. 388249
«371676
+356511
342557
329689
<3777
«306714
282238
«261477
«243633

P /P12

+558049
«515099
«489924
<471242
+455967
4314131
«411854
«395469
338910
«303255

«277678
+258073
«242398
«229479
.218584
2209243
«201114
«193953
~1875R7
«181879

«L76714
«172022
«167725
-163780
.160132
«156762
+153612
+147933
«142913
« 138444

.134438
-130804
«127496
124464
«121674
-119092
116696
2111374
«106830
.132884




Nma

2.8327
209275
249634
3.0089
3.0463
3.08147
3.1154
3.17384
3.2302
3.2498

343393
3.3860
3.43v0
3.4721
3.511lo
3.545%0
3.5847
3.61848
3.0515
3.6823

3.7129
3. 7419
3. 1698
3.7558
3.8229
3. 86681
l.8125
ERRIERY
3.90636
4.0055

4.045)
4.0333
4.11l0
41543
4,18717
4.2197
4.2506
“.3232
4.39u1
4abb21

4.5191
4 Stab
4.6157
4.66%1
4.7101
4.7539
4. 7357
4.8350
4.8l49
4.1

4.9403
“4.9d09
5.013%
D.0424
S.uTu3
Del1353
5. 1635
S.19t¢
5.21717
De2433

5.267%2
5.2949

33
5.3413
5.36+9
He3817%
S.4097
De43i3
544526
Se4?d4

P/Pt

Lel619-2
2.0866—2
1.8967-2
la74c5-2
le5175-2
1.5045-2
le4046-2
1.2365-2
1.1008-2
9.8637-3

Ba3627-3
delTi4-3
Teb5us2-3
6492469~
6.4lad-4
Se5744-3
5.5u18-3
5.2320-14
bd.9zcl-3
4e03C2-3

4.38.3-3
4.1590->
3.9954-3
3.75145-3
3.57it-13
3.4148-3
3.2645-3
3.00uu-3
2alub-3
2456093

2.39.5-3
242343
2.04914-3
LeGi2y-3
Lagolu-3
La7558-3
Leoo79-3
Loa}7-3
Ledies-3
L.lac0-3

lau7.5-3
CERATE R
CINVV LR
Beldlul~4
TaTlod-«
T.180l-4
Gall 4-4

EEDREY
5.G2 4
S.5917-4

Sel9.2-4
SeUlad-1
4.T6'u-4
452514
4.3219-4
3.9479-«
3o 7c17-4
3e6273-4
3atciB-4
3.3447-a

3.2248-4
3.1C77-4
248517494
2.d96T1
2.74910-4
2.701-4
2.€157-4
2e530l-4
PATLIVE L
2e3d15—4

P /P

JobTlu-2
3.4902-2
s.lnll-2
2.9525-2
?2el090-2
2.6064-2
2e40619-2
2.2138-¢
2.0104-2
L.B4)4=-2

Leos3-2
La5727-2
Lego55-2
Los711-2
l.233d-2
1.2152-2
lel496-2
L.ud02-2
L.ole?-2
I.3411-14

Jewidlil-3
e 310-3
BebHd2-3
Ae3lad-3
Tew35=3
Tellu2~3
Tet2n4->
e 2yl-3
Lobva9-4
6ell)o-3

Selods-3
Sevoli-}
Selore=3
409395 )-3
faTJd34-3
PaHu0T-3
4.5103-3
leal0-3
Senbho-3
3.2075-3

3.0223-3
Paolus-4
2evdtbI=}3
Zatne9-3
2.8217-3
2dal23,-3
dadls-3
L.5760-13
Levn2?=3
Le79549-3

Le/l3m-g
L.tw73-3
Lavtbe-3
1920913
Lewono-~3
lesuza—3
o370~
1.2743-3
l.2342-3
lelioYy=)

l.l611-3
1.1276~3
loov61-3
l.oe62=~14
1.337%~3
Leullou~3
Sa0b9T~q
Yeoll i~a
Fedoul~4

9. leid~4

T/Ty

U457
«37467
<2482
62370
«61327
« 60536
- 59635
«5HE4G
«57502
+56459

- 55502
. 546l8
2937569
.« 3035
«52321
«31651
«91lu2C
- 93425
. 4962
<4323

<3321
«43 33
cale?i
saTast
calila
sa6olt
e4nide
canhls
S4nd0
ebl e

«435481L
PR NP
s42491
s4l20L1
=41931
PENSVEL)
cuutby
. tveed
. 3804
EERIVE g

. 37747
“dhne
«35014
39447
<desle
e 36011
« 33992
« 33518
«33101
<3710

32309
<l Re
«3LE4C
3l 32a
«312240
DEPEELY
« 32172
271
P CE-Y
«2inlo

« 27145
“2394%
s l3 iy
824524
«23324
78120
IXEEEF]
W2TT4L
27564
27337

TABLE II. - Continued

V/a

2.3138
2.3404%
2.3601
2es3To02
2e 3%
2.4104
2.4248
2.4509
2.4740
2.4940

25132
245301
adabb
245596
2.5723
2. 98479
2.%903
2.0J0Y
uablby
2.0260

2.0350
2.b434
2.hH51 2
et 33
Jebhn
2.6121
LR AT
2aubhlo
2.7928
Zall a2

e lluy
27314
lelaus
2aTr03
2 1u51
2.1607
2. 1694
e TGl
2.7192
2.8103

2014217
le0il2
AR RIVE]
Zehagdl
Zanons
Zedr 37
2enldh
2e31nd
2.3721
Zednd}

2.8 13¢
2.3 74¢
2.9333
2.4Q7n
2.9121
2.3201
2a9234
2.327%
24931y
2.73343

2.331>
FERLTS
PR P P
2.9404
2e G442
2941y
2o 1545
23564
29594
c.%all

(b) Continued

Q/DJ

«111801
-lu5322
« 099579
2094634
-08v813
- 0856147
+081842
«075233
-069584
SV64THT

2060509
«0504%3y
.0536497
«0508¢1
Q482497
«J4991)
043814
.04189%
PEVIOND LY
2333531

037006
+u3b0uA7
L0364 17
033237
<03 100
VRN WRvE)
“L3olan
L0254 3¢9
«J2¢683131
20224318

«Q241485
«U23052
«022072
«J210132
2202290
2219421
LUld645
L1704y
WlNn741
edlaby3

-Cl36)3
212740
Ll
FRESEE Pl
SUloTl s
sululin
£ 207641
aUJG 29
» 301845
RV'RER N

«JULl 39
827
o753
Qul2ig
PVVE VP
culnbil
<Jveldoi
<0617,
.0Uv996
205874

WU sbLG
«30.514
L0370
SUUH2 34
«09251)%
«J045H?
edUbBAG
«J04T53
eulaber s

RIS

A/A"

7. 000
7.500
R.J00
8.500
3.000
9. 500
10.000
11.000
12.000
13.000

14.000
15.000
16. 000
17.300
L8. 000
19.032
23.000
2l.000
22.009
23.000

24.Q09
29.000
26.000
27-J390
284900
29. 330
30.00)
32000
344000
16,000

3d.300
40.030
42.930
444000
KPRV ]
48.300
50.000
55,000
©Je0J0
65.00)

70.20)
75.003
Jd. w00
554009
730. )90
9939
100.002
15.030
110.000
L15.0.9

1204090
125.390
13u. 000
135.300
140. 303
120.3C0
1554300
10J.009
Lo5.090
L79.4900

175. )30
1804339
1354000
19C. 200
1954000
2304020
29540090
214097
2154320
2294900

NMa,2

“4u22
«3983
<3948
<3917
.3888
+3862
38348
3795
«3758
3725

+3695
«3669
. 30406
<3624
« 3604
3586
.3569
3553
3539
«3525

.3512
3500
. 3489
-3418
L3448
-3458
3469
«36431
L3416
<3601

.338°
+337%
«3363
-335?
-3342
.3333
-3323
-3303
.3284
.3268

3253
«3269
3228
L3217
.3240¢
L3197
.3180
3174
L3171
<3164

23157
.3150
<3laa
.313a
23132
L3122
.2117
<3112
3104
.3103

<309
«3095
«3J91
-3087
.3083
. 3089
L3070
<3073
<3070
<3067

p2/p1

9.1%0

J.530

9.796
12.079
10.349
13.609
10.859
11.334
11.778
12.197

12.592
12.968
13.327
13.669
13.997
14.313
16.616
14.909
15.192
1S. 406

15.731
15.989
16.239
16,402
lo.72v
16.950
17.176
17.611
13.027
ld.426

18.809
19.178
19.535
15.880
23.213
20.5317
29.851
214539
22.300
22.9562

23.5499
24.18%
24.754
25.300
25.%23
264327
26.813
21.231
27,136
28.1176

28.604
29.019
29.423
29.817
30.200
30.941
3i.301
3l1.651
31.993
32.330

32.659
32.982
33.301
33.0l11
33.917
34.218
34.9515
34,807
315.094
35.376

P2/P

5.907
64024
6.133
6.234
6.328
b.41l0
be 498
64650
6.786
64909

7.021
7T.12%
Ta229
7.309
7.392
T.4069
7T.542
7.611
T-670
T.737

T7.796
7.89%2
7.90b
T.955
Ha.0U4
3.051
H.U9%0
d.180
8.259
A.332

3.421
3. 465
3.520
B.5d4
q.6338
8.690
B.740
d.R54
3.9>317
9.05%0

9,135
J.214
1.2%0
H.354
F.4l7
9.416
9.532
9.53%
Yebla
7.681

9.726
9.768
74839
q.84H
3. 445
Y.955
9.989
13.021
10.05¢
tv.231

10. 110
1J.138
10,105
1. 1731
1J.216
13.241
10.205%
1J.288
19.319
13.33c

T2/T,

l.458
l.4g87
1.505
l.522
1.539
1.555
1.571
1.6J40
1.623
1.655

1.6380
L. Tua
ta727
1.749
L.770
1.792
L.810
l.823
l.847
1.865

1.8382
le894d
L.?14
1.930
1.vés
1.969
1.97>
2.003
2.032
24095

20484
2104
24127
2.149
2.170
2.191
2.211
24269
2.305
2.3617

2.387
2.425
2.462
2.697
2.53u
2-562
245913
2.623
2.652
2.689

2.707
2.734
24159
2.7d4
2.809
2.85%0
2.379
2.941
2.923
2.944

2.905
2.9385
3.005
3.029%
3.044
3.003
3eus2
3.1)1
3119
3.1317

Pr2/Pt,1| P1/Py,2
.228125 «+099416
«214520 -096336
202487 «093572
« 191764 091076
«182141 .088807
« 173467 086729
« 165597 086819
-1518606 .081419
.140280 078474
-130376 .07588B6
.121801 073593
- 114312 071536
137709 .069681
« 101840 .067998
« 096582 066457
091860 .0650138
. 087584 « 063731
.083697 .062518
. 080145 . 061390
076887 «U63337
.073389 059350
071120 .0584213
068556 057548
066172 056723
. 063953 055941
.0615880 055201
.059940 354495
« 0956408 «053185
.053275 .351989
050478 «.050892
« 047964 049381
« 045692 048944
043630 048072
«04l1747 067259
040024 046497
.0384138 .045782
036976 .045108
.033771 «043579
-031083 042238
.028197 041046
026427 .039977
«02511¢6 .039010
.023608 .038130
.022276 .037324
.021087 .J036582
020020 .035894
.019057 .035265
.018184 034661
.0l17387 .034102
-.016659 033579
015790 .033085
. 015373 «032619
.014802 .032178
«014273 .03L760
+013780 031363
-.012R92 .030624
- 012490 .030278
.0l2112 029948
011757 +029632
.0ll14?22 .029328
011106 .029037
010807 .028757
.010524 023485
.J10255 .028226
- 010000 .027975
«009758 027732
«J09627 027497
. 009307 027270
.009097 027050
. 008896 2026838

13



Nma | P/Py

50,4933 2.3lou-4
5.5139 2.2520-4
545335 2.1892-4
5.5529 2.12% -4
5.5719 2.0%eb=4
5.5905 2.01381-4
5. 6U89 1l.90lc-4
5.626% 1.5lob-4
SebuaT 1.8672-%
©.6621 L.B2147-4
5.6793 1.7802-4
246903 1.73435-4
5.7129 1.6944-4
S.7294 L.bbuu-n
5.745%0 1.6230-4
5.7616 l.5075-4
5.79248 l.52ub-4
5.08233 ladSsl-4
5.3929 l.4Cul-4
Seld19 l.3406l-4
S.91a1 La29%0-4
5.9370 1.24.2-4
5. 564> La2dw0=-4
9.99J3 Ladlonlba-4
L. 0loe 1.l232-4
S.d4ls Lodaof 3~4
€. 0907 1.01e5—4%
e l317 Yerls0-9
beld2 9.2314-5
6.22606 BeR371~5
6.2637 BelH 13-4
643195 T.5825-4
e 3054 7.12:5~%
644154 6.7217-5
6.4609 0e35:9-5
GeD47) 5.7130->
bab6284 Sell76->
6. 7044 4a1214-5
6. TT774h 443300-5
b.BaE s 4.)302-%
Gawlld 31CTL=»
7.C351 3.2¢t4-n
T.9979 Jeul-u=-n
Tol4ds 2.833cy->
T7.2022 2ot T ta=
Toc56l 2ab207-5
T.30%2 2e3910-

P /P

e 24474
z.T7435-4
3.5502-4
3.372u-4
Saly55-
3.0262-4
1.8637-4
T.7076-4
7.5574-%
71.4130-4

T.2739-4
7.1400-4
7.0t08-4
besdbl-b
6.7653-4
AR R
botl23b~0
ha2216-4
GaB275-4
JeMbuy-4

5.0731l-4
5.91U4%-4
D 3DTT-4
Sedlel-4
Seul33-4
4ehII-h
w734
fef4130=4
hel21id-6
“aldud=n

3.7321-
3.7401-4
3,509 -4
3.40Tu=«
3.2alh-4
300494
2. 1354-4
2494554
2es20-4
2e235 44

2.1561-4
L.4344-4
Learun-a
loelnrd=-n
Le 7 7%=
Losublt-y
lesb4uy=4

T/T

«27210
« 270649
s cbdat
20727
«265172
« 26421
«26213
26129
«25989
«25851

«25717
«25585
« 25456
«25330
-25207
25086
«24852
.2462¢
. 24409
24199

«23997
23803
«23614
.23431
«23255
+230d3
+22755
22647
22155
~21378

+21614
.213)3
L2100
220721
-2Jaul
“tIine
«lin3e
L1712¢
L1975l
. L1344

<130l
17427
- 1123¢
elbsce
16740
- 15822
e 1530y

TABLE II. - Continued

V/ay

249540
Z.9006 3
2. 9684
2.97395%
2.91720
2.9745
2.970>
245104
2.7330¢2
2.582vV

2.9838
2.9855
2.9812
2.9888
2.9904
29920
2.9950
2.99179
3.0097
3.9034

3. 0ued
3.00d%
3,910
3.0131
3.01n4
3.0176
3.0217
3.925%
3.0292
4.0326

3.0359
3.0187
340433
J.deon?
30491
3.35973
3.3012
3.060]
3.91700
3. )70

2. 0734
EVER TS
Jecnad
1oyl
3.4
1,396

1.0508 ¢4

14

(b) Concluded

CI/P'

«U0%440
«304353
004254
2u04l73
«004U94
«J04sU0LA
RYVELEN)
«u0i8ad
«003T%¢
«U02724d

« 003662
+003599
«003534
G034ty
«003472
«JJ3350
L3201
«00315/7
«J03006 4
«DU29 /7

SUUSB IO
SOV 321
2032747
007870
£00s61 1
20025410
«00762~
«002321
«0U22. 2
00214

P P I
«NC199
sJduldr s
2001717
SIUL 7Lt
LJULl5 37
.Culais
«JU133)
BIVIVE AP}
«20127°1

<Jdl 19
<LUL041
a5
<0034
sudu Fa
eJduudll
wuvId 3T

A/A"

225.009
230. 000
235.090Q
240.900
2454900
?250.030
255. 000
260.000
255,000
270.000

275.000
2530.000
285,300
249.09
£29%.009
30J.209
ERRVARVIVY)
320.40090
330.000
34 0. 000

150,339
30030
371J.000
3304 Ju0
390.)20
4)3. 339
42G.33)
ELIVERVIVA ]
4504010
433. 390

Hude Jdd
R25.0459
b5 e300
975,400
630,992
0HV. IV
712.¢ud
150.0C9
Sude IS
850.071)

139+ 009
1w . 230
{.5Ca0J0
110 90)
1129.0209
120vue sl
1250334

Nmg,2

3064
«3061
3058
3055
3252
3050
«3047
23045
-3042
<3040

«3037
«3035
.3033
<3031
.3029
<2327
3022
«301lYy
3015
<3l

BEDIE)
3004
<3301
L2998
<2495
2233
<2937
<L9R1
29T
2972

290l

fLlve

£23517
./7952
$2945
TN
-2932
«249206
<291
<2914

«29J0
289"
.2374
<2899
L2330
2337
237 %

PZ/D|

35.65¢
35.929
36.199
36. 466
364730
35.939
37.244
37.499
37.747
37.994

38.237
38.478
3g.71¢
33.951
33.184
39.414
39. 860
40.309
4J.743
4l.1170

4le537
41.997
42.490C
42,795
43,195
43,548
44,315
45.u4u
45,744
46,424

47.096
41.93%
48,691
41,454
53.197
51.626
52.°47
54.289%
55.5%3¢6
94.736

S7.H91
60.0856
6l1.137
62.153
63. 142
64,105
65.045

P2/P

10. 354
10.37>
104395
10.415
10.435
10.454
10.472
10.491
10.500
lua.526

10.543
10.559
10.576
10.592
13.627
10.623
10.6%53
1J.64d1
13.7%9
17. 730

13.762
10.747
10.812
19.835
1J.d5a
[P T V)
1u.4923
12.963
11.007
L1.J3%0

11.073
1l.114
11.153
11199
1l.225
Ll.2491
11,3952
11.408
Ll.45Yy
1L1.507

11.552
11.634
11.672
11707
11.741
11.773
11.804

Té//T|

3.154
3.171
3.138
3.295
3,222
3.2338
3.294
3.279
3.2d6
3.302

3.317
3.332
3.347
3.362
3.316
4.391
3.419
3.4647
3.474
3.501

3.527
3.553
3.510
3.633
3.627
3.651
3.698
3.743
FrRER
3.330

3.312
3.922
3.971
4.J19
4.UnS
4.low
4.238
4.319
4.3)6
4,679

4e541
4,671
4.74t
4.3)
4.865
4.924
4o 981

91,2/Pt,|

+008705
.008521
.008345
.008176
-008014
.007858
«00770R
- 007564
«007425
.007292

.007163
«007038
.006918
« 006802
- 006690
. 006581
«006374
-006180
. 005998
.005826

«005664
.005510
. 005365
+005227
+ 205096
.004972
- 004741
+004530
»004338
< 004161

. 203998
-003812
-003643
.003488
.003345
+003093
.002876
< 002688
032523
.002378

«032248
«002027
«001932
«001AR%46
+001767
«0U1695
.001628

Pl/pt.a

«026629
-026430
«026235
026046
+025861
025683
«325509
025338
«025173
«025012

+024854
«024701
.024551
+024405
«024262
024122
.023851
.023591
<023344
.023105%

.022876
202265%
2022443
.022238
«022040
«021848
«021484
021142
.020820
+020516

.020229
«019891
.019573
019274
.J18991
«J18471
<J1A00L
«017574
.017182
.016823

016489
.015891
015621
0153068
-ul5130
«014904
«2146%1




Nma
]

0.9000
0249
e 0c 2y
«0341
« 0390
NULY R
+ 0594
Ul 9y
« 1233
REEL]

1311
«1733
<2034
<2401
027063
+3la0
«3540
chula
ebBel
«53317

T3P
«6021
.04/
«dLs4
e l032
<0432
av671l
1.uu00

Leussy
1.1C30
lela9a
Le loso
le21¢o
l.2014
loducs
lesdson
Letlad
ledo2dYy

Levool
1.7407
Ledlse
ledody
leviceu
lewd8?
cedule
2o Jela
ledlon
Zell 30

4el450
2.1702
242053
Zelocu
ce2L91
Zelp4]
2e 3080
e 3520
243941
<o 4225

ze 40 34
co3uly
245533
245t 34
2e0v1c
2.61luv4
Ze084Q
2. 702y
2e7509
240042

P/Py

1.00u0 .
Ferved-1L
Ye9720-1
YeYY3e-1
Ye¥Yll-y
Fedoll-1
verly3-1
Yewehl-y
Sevloy-l
7.079%6-1

weofez-1
7e8302-1
Seltol-1
Fe0bel-]
Yelnlo-1
Yehouu-1l
Yedluy-1
Yelle2w-1i
CEREPELSS
velslo-i

vedlud~y
cerlai~1
tev200~1
TobSuve~y
{ald g9~
oefber~1
Leduaiu-l
S.ivdd~1

Zedvii~y
selodl~l
weulL-l
teldel-L
“eZ300-1

becue—L
Geubhu- L
ERNEETTN

s.lo+5-1

<ol osnon-y
Ledo08-1
PESINEELY
feadle-1
Lollew-1
Ledfca-l
Leawso-l
ez30L-1
Lectu
Lelucb-1

iedave-a

ledewa-1
FebO V-0
Yalaso-y
batouId- e
Leld3bh=¢
lodler-o
Tovonwd-¢
teoai-o
Cesuls-c
Se0crv-c

Setrul-2
Zeudfl-c
4alslu=¢
halSill-e
4alw20-¢
3av0il-¢
27304 ¢
Sa3lso-¢
Ceviin=¢
24b029-¢

P/Pt

- T
1.9722 9
7e99E9-]
Je99%:-1
Ye9vs2-1
4e9921-1
Y.983&-1
ve9821-1
1495821
v.9279-1
v.9107-1
7. 8d8€6h=-1
7.851L0-1
7o 79FS-1
v.7C10-1
Yeb203-1
7.518¢-1
ve2932-1
v.2074-1
ve9171-1
o.e827-1
ve5375-1
v.35¢7-1
0.13%4%-1
7.8235-1
1.4221-1
{.CE21-1
Ce3597-1

5e10080-1

5.957-1
Ze5344-1
>«3031-1
selllea-}
4.9512~1
4463%7-1
4ob5T12-1
4027611
3. S900-1
3.1227-1

e 7710-1
cet 21
Z.25R7 -
. C112~1
1.9220-1
Le7d°5=1
Lebb6AT-1
Le€624-1
lo4lng-1
le3d79-1

L, 3167-1

l.2a411-1
l.1876-1
1.1324-1
l."d¢2-1
1.03#1-1
PaG244=2
4.1903-2
ve 5287 -2
1e9391-2
fe4598-2
1.0l7n-2
ve£227-2
Le2KT5=2

289682 -2
5.6585=2
U 39L9-2
4.8273-2
we3674-2
3.9 =~2

T;/Tt 1

l.iCule
19l
«IIYYD
AL ELY
«399e
<999 89
ATV
99454
AP
«9i9l1l

«Jicddl
IERT-3-NY
AT M
ed3cty
1923
«)931¢
ed9301
93134
«?3002
PRI

EEE-TE )
«ldchl
TR
evlzlo
E R VN §
-soulo
EER Iy

1542y

IR ETERY
erh.
«133% 34
23394
a3 92
032743
etc303
1973
2 FJ395
«sv¥log

sea3lll
esil b
IR R AN
e0302Yy
edaval
o315
s03Ted
w3l il
R P

edll T

eullle
saleet
03343
eButt 4
«577 89
RENE™
e 19235
DRI
2738J1=
dlaso

e l50%4
«Te27C
X ETEF)
« 15394
ool
S T4 1S
«T61607
«731 31
s 12244
71420

TABLE TI. - Continued

V/Gt

J.00uu
«0lavy
T2y
NOEDSY
« 03250
«Onlo
3390
«UTsy
eleds
«13:9

RS- F
175
PPAVEYS
e dbuc
2150
e3lau
«36.1
4L
etlvy
«Slu

AT
TP
BT
«Lbewr
W Ib0c
PP
oMy
eeam

PRV
e ltwo
1.1dz0
leliau
Lalzss
1022340
La2*io
Ledeus
PR EP
Let 71

1e55sC
l.3)0a
lebanwe
Letos.
lefcoo
Lol
lelaad
leolye
Leotiog
tedlus

Letboy
loylay
Lew3ay
Lavses
levwiaL
levsoly
2e3%¢co
PRVE P
caudry

La0do.

zalCus
¢alele
2elbsi
lalbnyr
Zeldevu
¢alrac
ceclon
2.24¢5
ZecTon
2ev3dan

T
Q/Pt

Vewvuuuy
«adlown
e ovlsde
s Luut 2
VT P2
evvlean
eIV Luuy
sudssitd
. vouol
aUIYIIY

evietds
sLLLLL
sucu oy
EVEET L]
ewtllo,
PRVETA )
avuDteul
euo5Lo0
e cluoas

sliutio

RYIVEERS
elteous
crobwly
ecllabl
RS 27 o
eefQoau
[T

BEPE-T9S1Y]

REFERY
NE-EETA]
s3vszle
HEIE T
YY)
DIERVISL A )
+Jo4300
esolzey
-ouivel
«s0ul_o

T AT
edsl0o
BEL TPV
NEFFL Y
e dcenns
irow

“ub 3

ectliun
scoloue
ecdole.

ecoarl
o ledo
ecuvail
)
ecJB.0V
cedukey

scctrety
seloaosd
PPRVEL )
slrebee

P TEN)
e LiDC e
IRERTEIY
c1vdcoe
el
e13b30
o Llablun
esudevo
eacliee
sladles

A/A°

(c) Product mixture C

NMa,2

wrti.
«Cuc
olle
B4ty
aoc i
PR
ol
AN

sewbo

p2/pi

Leuis
Lecou
Lezel
Lo
Lewb
laveo
Led=d
Leoos
cecd

weDdro

P2/P|

tevol
|
Lec 50
le il
Letese
e u?
lae se
ce it
cauoe

ceslt

ce L0
cel e
cerlt
el
Secve
de S
Sewic
se 17
Sl

2aful

leDO¢
ER N

T2/ T

D'_a/Pr,l

SUGYYS Yy

esbtsal
REAVIGE e |
e 7illsl
s fiobic
N AAVER A
cobu.ll
NP XA
DAY L]
PEIANCRAS
srofuoe

votabhel
sufunly
-
-2li39¢
oo sl
ebooLen
edivatl
FEPAVEIRRS
s 4e0dey
Shunis o

e-9ulue
«2i.5%¢c
aZl0ua5t
38444
aozlobld
«3lueb:

pl/Pt.a

szl
suifefe
et 30
enlsiod
«fBouv
RSP
Pt lvuuy
earltes
e 351330
e3usoul

ecbuLal
scnLeD
o N
ec3cwia
eceleto
“2lawun
scumits
wlalee.
e1914Cy
eLuLity

sloccoal
«libcel
elilvas
sloilel
allsyyy
clivzos
el d_us
slueatl
slalias
elulULD

«lsavus
ex3317v
esstaic
slevezi
elecswl
alewezd
e 11?57
«liocice
elica4e
cawatio

15



TABLE II. - Continued

NMa p/Pr | p/P1
PERLa34 el iv-¢ 3.6601-2
£o00Y93 2.21bi-¢ 3.2835-2
2e9213 ¢eC323-2

Ze90l0 Lealyy-2

269901 le 7wo0—c

3.0275 l.bcb3-¢

3.0572 le5241-c ceh4b2-2
3.1122 1.3450-2 <. 1991-2
3elble lecd52~-¢ 1.9961-2
3.2v05 Levola-¢ l1.8245-2
32512 F.0340- > 1.6827-2
3ac¢9ll YaQuro-. l.5596-2
3.3285 0e3cho- 0 Le£52°-2
3.3038 TafQ039-3 l.2339-2
203972 1.1557-3 l.27€%-2
3edecdy cedlnu-3 Le2032~2
3.4592 Cec4od-0 1.1373-2
3.4002 ~ev00i—3 lL.C787-2
¢ 5loy S5e24717-3 1.0254-2
3.24217 Seeeds-s J.77172-2
3.5684 a4 20- 3 Ye32917-3
3035931 4ebd90-2 8. 9249-3
3.6171 “ewddU-3 v.5537-2
360403 becwto—3 0e2113~3
3.6027 4.ud322-> 1.8947-3
3.0045 ERY- N ENES) 7.€711-3
3.7u50 3ed015-2 i.3231-3
e Tabe ERL FOL-LE] ©.8357-2
3.7040 3.15202-3 0.40&1-3
3.dcte levill-s 9.0227-3
3,850l Zelssu—3 5068133
3. 8094 Zeds09- 3 2427492-3
3.9214 Zawus9d-3 2. 10857~-3
3.9521 242039-02> “4eB8587-3
3.9d810 Celdey-3 +.£324-2
40100 2402¢9-3 e 42722
4.0314 lavdlye-3 4.2387-72
4e 1020 leoyis-»s 3e8298-3
41617 labli2-0 3.4917-3
& 2172 l.scoss-3 3e2075-3
4e2090 l.2459-3 2a9655-3
4.3117 lelsol-o e 7569~3
4e3000 Leduls—3 2eE752-3
4.40171 Ya00ud-4 2.4157-3
4.4443 OeYYdo—4 22745
4.40l0 ae3950-= 2. 1486~
4.5235u leodil-4 2.0358-2
+e 2009 fed3loi—u 1.93407-3
4.5952 Ladnsl—4 1,8418-13
4o 0282 LI rasy 14 7579-3
4e060C Call33—4 Let812-1
4.09 06 5.0952-4 1.€6105-3
4e 7201 Ze0349-4 la5459-3
4.7406 Sedavl-4 l.4861-3
ba.1T02 2e0vay -4 le4226-3
4. 8209 bacol—4 1.3310-3
4ed541 Gen0dI-4 1.,2862-3
4e0ldt 4.29U3—4 le2443-3
4.9024 sell3i-4 1.2252-3
4.9250 | 3.9003-4 | l.1680-3
4o 3482 3.8229-4 1.1232-3
4e3102 3.08671-4% 1.1005-3
4e9yl7 Se5s09-4 1.C695-3
5.0127 3.4308-4% 1.0402-2
540332 3e3201-4 1e0126-3
5.0533 3.2190-4 7. 86038-4
5. 072% 3elldi-4 Je£107=4
5.uv21 3eu23U-4 7.3728-4
56110y ceYoto—4 Yelbe2-4
5.1ev3 Ceutl2-4 8.9302-4

T/T

S T0E LA
eSH9% 3
<0243
«botSl
ebdun2
67482
05940
«05923
64985
«£4115

«03303
«0234¢
«2la25
ALY
£60507
-390 +d
39318
«58140
«3823%
257732

w57244d
w2674l
«S5023¢
«25906
+5543¢
«55C22
24705
«53973
«23eb?
52642

+52033
21459
+30914
50397
«4990E
eu943d
«4a99u
047955
«470c0
#4601 70

45392
446175
«44711
243394
2423117
42211
e4l782
41289
L NEER
«42400

«399% 4
«39€Cy
«39233
«3dad3
= 38544
«37906
-37€00
«37316
«3793¢
«3670y

«365C%
«36258
«36015
+35780
e35:5o1
«3533¢
«35115
34906
34704
«34506

V/a,

22330
Qe32e7
2altsl
2eB8vcu
Leblay
LT 73-19
2ebhal
Zektoc
2s49¢0
2eSlwa

Z.tboL
2,670y
2.towo
PEY-EEN
2.70uv
2a 7005
2delloo
2el294
2.74¢u
2.75,7

2aTbu0
21141
2eTo4¢
2.04%5¢
¢+.80lo
2+80v¢
2.481171
2ot 345
2.84%0
248030

ZedTos
2.d81c
<«dw
2901
cs9ico
[ YN
2.G93. 1
2.9600
2eY4oy
2,953y

24959,
249005
2e9700
2oLy
249840
249904
249947
2.9%0y
3.003u
3.UJeo

3.01lue
2.014e
3.01l0
340ctv
3.024¢
3.021%
340304
3.0333
3e230c
340390
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(¢) Continued

q/py

eliloos
s tud 11
e 0%z
surbss
alowy.ol
-Louléy
swoly Yo
eLlz375
Q09I
sULGy L

svowoll
slzlite
eud3usd
«J21lloo
PR -EE 2
cubor il
avt4uio
+042lce
v S vl
[EVET-TIVE-Y

wusToed
sudbuze
NVEL YY)
eC3one.
sUILS U
«031:12
PRVETVEYRY)
sleao2s
aweduve
«JedL9D

such4oy
suddoud
sULlceY
«Clloen
eudueoy
sJlycos
euvloved
e 1131
LRUS-L P
2 Jlavud

«Jl380¢
xvyea Fri
edieley
sulléevy
e Jidooc
suluses
«udYoo.
sudvhue
soUBYYY
«Jddoved

eUJocu
suuivty
eudictd
ERVIVR 2 299
evdluo
suvoey
+ 000492
suUbLYO
+00bL s
PUJD9GL

suuLiiy
CRVIVE-TPPe)
« U2 D40u
PRVIVEETSN
«dudeiv
PRCIVE-IVT:3
e uvdayed
«Qusoze
e Udalan
cvvaLbu

A/n"

e
Te200
oeluu
Beluy
7.000
Ye200
10,000
11000
l¢a 000
13eude

l4.uuu
loe I
loeuuuy
17.0.C
losvuu
19.30u
Lusudd
¢1a GO0
dletivy
234000

P4 XAvielY]
FETEIVY
2o sUUY
eleLOU
coeuul
PETR ]
3ul.uty
e OOL
34 .Uy
ELRFRVITY)

20e9d)
bu.uuy
4 eIV
44,000
40..000
40.0J00
FIVNIVIY]
D4 VvUU
DULULL
woe OVU

7Ue vl
I5.uvuu
80,050
vr.udy
¥JetOd
$5.uuv
1ouavuc
lus.uuv
1lua200
lltevuy

JPRRPRV)
leZoouu
JET PRV
133.wuv
L+0s VCU
|-V RRVIVI)
1554000
lovauwu
1054000
Liveuldu

175.vuv
Léu.0C0
leo,vud
190. 00U
lys,000
[AS VPRV IV]
PRVERRV IS
cluebivu
P S-PRONVIV]
ERAVIRVIVIS]

NMo,2

p2/pi

we Fl3
DeY04
Seconw
Ge?1
Yelud
Yeiy
ILe 24l
W.54¢
ILevle
li.4t0

ll.ouu
liavls
leacto
les2Cs
leadtlo
lzalus
RPN
154242
loslow
L+aCliy

loeca?
l4.4:5
lésotbe
l4evle
15.0ic
liadto
1ée408
)S-2R-PX4
lecediy
loszio

loeo4.
1/.1tc
1790
17.720
losuss
lo.>07
loe57s
lyaccd
1v.801
204360

£Je BODY
21.391
2lenly
dledew
2¢edcl
FETR Y1)
PR
23.9b65
<4309
204 031

2.+C0S
duettdu
25.7002
Lo
dteuo
27.ucv
21e 314
<02
27+ bow
doelev

2oe4c
-k L)
26,955
9.0y
9. 450
ATRA
24,940
3ueloe
3Ceule
ENPYX

P2/P|

[
Colah
tadtu
“elLD
Ou& U
0564
Ge 054
6.018
be9e7
TelUe

lacct
Ta.40
T.646
Taltuad
Teu37
Talch
T.o00€E
Teobo
1.95¢
ved et

0.093
s.lle
B.clo
Becl4
Ve 32Y
Ced03
Ceh 36
de i 2l
oeudl
cal25

d. /ot
0. 525
0.9 3C
CER AT
Yool
Yelcl
vellil
Y.-11
Ye4 30

Yez 2

Yec 3y
Yo 731
Yenlt
Yo byt
e ¥ 170
JEVPRUTAYY
154405
lusles
1d.cco
lu. coé

104555
lu.soy
LC.a 34
lv.4 80
lOs5cS
lu.e s
LveL 4l
lU.coe
10e7c3
10,750

lu.iv2
1J.0c6
lu.ess
13.8489
luaviy
lu.v49
lu.y7s
11.Cu5
llevs3
ll.ut0

Té//1]

1,238
le34¢C
1.357
la2e7
1377
1.286
1.395
l.413
1.429
l.44"

l.4e0
La475
la4oy
1.5C3
1.21¢
1,829
« 541
253
1,865

1.577

leZow
1.299
1.610
l.€2C
1.€20
[ Y-L]

=€

1,669
l.en?
le 704

1.721
l. 730
1.7532
1.769
1.784
1.798
l.e1¢
1,842
l.077
1.906

lav24
1.960
1a58¢
2410
2.C33
2.05¢
20077
P
2.117
2.137

<4155
2.175
2.191
2e2LY
24225
2,251
2.272
2e2bb
2.3C2

<3217

2.331
24342
2.3%y
2,372
cs 385
2,354
2.411
24422
Z2.435
cohed

Pr2/Pt,i

-22999¢t
eclezTe
ecuyla
«l%55cn
sios9cy
el722c%
«1673512
«los8tc
«l4lycn
«l3l97y

elddze
slliocy
«luvlee
eluszr:
« 05798y
evticey
sube9Zl
«CboCC 2
+0bl4c5
«CIv):=?

«G78i11
RV PRI
ety ile
S0e72c1
subL LT
edlc9b
2LEiCel
e 057449
o Losctn
+051lwt4o

sLquyCs
s uSLOLL
+ 044511
sUhLGUS
«l4lvla
NEE Py
sUallee
e J34500
031774
sUlvaca

« 027451
«Cedid
sueslla
avlloli
eveatle
euldudlo
e L1953
sULbb&LD
el1l7b54
sUliuye

sdleaut?
SO0LETTE
eVl lva
«01l4el2
«L141:0
eCii28¢
edl20.1
evlegs:
elicuoe
«UL1 739

~uvlléale
«011111
«Uluocl
«01054¢
sUlLgot
2U100s7
. LuybLy
«Clyzie
avlyse0
20518 E

pl/Pf,z

elusics
eivc 1 C
Lys 1l
eutsllle
«CY43cy
«Dueves
sudlubl
«Co778c
«CobJln
sloczos

«LouLey
svidust
WOlocie
wO0ltzty
«Uf3uit
sifluva
wUiuc e
COLYd4e
sl fo87
«Ctenll

sbleeet
sbolaw:
«LeUl3o
«U27v.4a5
«U_ulddy
o0 el

+0.5%03
slLZ4YUy
«Jo05%b0>
«JZ3llo
«VUzes0¢8
«LolZag
+25%u2¢
2049163
sl i4d
«Quone.

040213
«Ua4cTe
sow35es
042455
eLalus?
su40YLo
«0u21%
ERVEL Iy B
eCoBv Tl
PELTYE

euslads
«037.¢e7
ENEY-N
L3563
2u2s007
« L350 08
eUs403>
aU34 Ty
CEVEL Fe:-3
«UF3003

eU3dabuy
2G331ls2
sJ2l0%d
«U32e0y
eUsedsi
a0 Te
euslolay
«d5L575
PUSLs Sy
»Us110e




Nma

P/Pt

5.1474
selooi
5.1l024%
541995
5.2162
5.23217
Se¢wdd
5.c641
5.,20803
5.2951

5.3108
54 3257
5.3403
5.30408
5.369V
5.3830
2.4lud
S5e4270
5.403u
S.4082

S.olce
5. 3300
5.000¢
265031
S5.0u02%
5e0¢1>
S.6u97
e 74 d4
5.7495%
5.1812

Se0e36
S.00 (4
>a9094
5. 9998
S.9bd0
e 0027
6.l32u
be 1972
DedDBO
be 3L 10>

oe37¢9
a.4iby
Gedecd0
6.51¢25
s.,oLl6
o.bell
R NENN

coltou-b
ca0G08—%
ZonlEb=4
2e54la-4
cealol-4
2aaldu-4
ce30wc4
lect00—4
2424033-4
2aloivu-n

Lel359-4
ZeUBEY—%
Ced3FU—
1e994d—&
1ev3ll-a
1.9J093-4
Leo3ud—4
Laldow=u
locosb-«
l.ol4av—4

LazoS5l-4
lesdvs—4
[T
lebiio=a
lasoll-4
Leslla-a
lecsiu=aw
letoad—a
lavyydma

ledw1d-4
veolSc-.
yel2llE-L
sel3uc—o
. duL 3.
lecdur—b
{eU3cb5-2

c.300i-5
Deo4ce= .
Seal33-.
Geoul-0

Gebllae-0
“4evele=d
3ellal-2
222232
Sed2c0-b
seldcu-o
2e3271-.

F

P/Pt

e T260-4
d.5270-4
033476
celfdld-4
1.98°%-4
l.8173-4
1.6677-4
[.5079-¢
1.2610-4
1.2197-4

71.CB836-4
we9528-4
weB2£2-4
54 TN42~4
0.584€6-4
el 7264
t.2568-4%
R
ss B563-4
sebBLL-&

vaFlbb-a
2e 36704
se2100-s
S.CE4R -
4. 9360
Ha8" 12 —0
4. 2712-¢

“e3549-4
Gale1r-4
303837 -¢
sedlyy-a
e F317-4
3.46l0-0

2. 3070-4
3.16%2-4
91524
PERA RS
A
2.75%—%

ce2l34-6
ceMBT3-4
1,87 -6
Lo TR2&-4
Lo -4
1.6235-4
1.5547-¢
Let9ll-a

T/T

39318
« 34127
«3344¢
«33707
«33393
«33424
«332t4d
«330417
«32939
«32T04

«32c%3
«324385
32241
032155
BE-PAVEIY)
«31%¢4
«312%9
«314C5
«3liny
PEDLPE]

«3JeY5
PRSI
33251
022224
[P REY
AT
el dend
PRTIERS
PPV
«28.2

PR XA
«27530
«27¢93
PR R LY
W225171
bl
s¢2359%
«25124
o270y
ac4lnt

«23413
-2 3223
ecl9l
22523
PrETT
dlusi
Zluol

TABLE II.- Continued

\///0'

davbia
3,044
240420

« 245"

3405410
3,054y
EIRVE V)
3.0
3.06u1
3.08c0

3,064y
3.0607
3.C6o0>
247700
3,074
EXS«RL™
J.0lue
dedvan
3auoby
3.0bo.

3.9
3409
L0970
243991
3.1Ccw
Jaliwy
Seldro
sellaz
I.llou

(¢) Concluded

a/py |

swduiel
PR ELT T
evualD
PRV )
avutlow
wlLdatle
evU ULl
. Juowse
RVVELTAY
sUUSDLL

VYRR
EETEI -1
svvsctd
ERIVEIY
P NELER]
e lodaus
ewdOLSD
evdicoo
sJuolau
PSRRIV

«JO¢wel
wuvvevol
evocole
sVl
sructie
PRV V)
evverold
eovefo
wuvcedlo
e sdlou

advelod
PRV PRVVER
e dvlyas
svuloos
PRV E9V)
evvilcen
BV
esuarad
stuiaol
suvlooe

e-ulloc
awvludy
eduluel
VIV )
DL S
DRV R 2
evdioul

A/M"

cloeduy
PRI IA
PRE PRV
cwve 02
PETRVNY
«£04050
PPV
c00.00u
PRSI FRVIvY]
PRATRUY]

P PRI
<d0e Q00
P E RV,
P STRNG]
Z9beluu
S Jue QUL
PREVESVIVY]
Sclevin
S3uevuu
S4Le U0

FIPIUPRVIN I
PRV IY)
PRIFEVNE
ECIPRVIN
370e 000
Huvellu
HeUeduu
E R TRVIVA]
teusLIy
4 ue duv

. wde D0
vl euUy
2236003
PEERII
«I0.020
vy
fudenun
Tovewoo
Vuveluy
azdeduu

RV ET ROV IN)
leuveuuy
LdYvenuo
livvevun
1ivJelL .
fewveuuy
LeZoueide

NMc1,2

e Y40
P 734
YA LI
2939
.c9lo
£ 2932
«2923
w520

.c92<

p2/P

3ueoil
slevyy
3l.313
2letzo
3lelay
214920
3celno
EPE T %}
EP T
3ce 54

32.955
33414y
35.340
130580
olls
EEFRETY
3vecta
EL RN NS
ELIRTYS
3.9l

EDRR I
3levou
Jeecas
ZLe 5y~
F
3o
LYW A
S0ty
fueYes
3740

3ve 0k
Auevle
4lacos
4leaco
beebut
43.051e
CL PR 48
b4 dn
“Taass
el

EETIETEY
fvevic
Swesbel
Sless
TET
Ezauls
EESR TS

P2 /P

ll.uwh
1lell0
1l.13%
11415

1l.1l02
liscl4
Llace?
1lecaty
lleciv
11.291

ll.211
ll.231
11,321
11570
ll.z209
1ls4o8
Li.444
lieuwis
li.zie
Lls24c

li..Tc
ll.cve
iletsZ
1lae o4
Hlaeevye
1l da9
Ll
Laoolv
Licoer
Llevt?

Llevie
teauld
PP A
1eausl
lealor
leocan
stecvye
Leaoey
leansd
leasol

leon it
leac:d
leecal
leadct
tealto
lesoul?
Leobnl

/T,

Za45Y
2a4T1
. 482
TR R]
2208
Z2e351E
2.52¢
2e537
2.5417
2.558

2.568
2.57%
2.588
Ze549Y
24600
caal?
24638
e €55
2ot 12
ooy

p',z/Pf,u

P1/Pt,2

eulov. o
«JLoTiC
s ulozoy
evub4le
subvodit
eJuolisC
euulyd
»12C776%
PRVIVE F70N 3
«DQI20Y

«CO7577
«007cuy
elLlee
Py aeiay
»LucoSe
»JJUeiol
v S
s OUL LY
stitloe
e luclec

ellzoLS
suuienl
«COLz oe
VAL
PR NS
cuualey
PRIVERAIN
PRI
eclas i
«Jdukey

eJChico
eulzyre
eluidea
ERVIVEL NS
D RS
PEVIVERS 13
«Clew i
evue f iy
el

PEVIVES T

eideact
PRI
aloilun
eutlull
sULLOLL
euul el

ewritut

FEVEvvY
aJdalutl
ERVEIVEAV]
eJ3Jbi
RIVE1ANSY
a22%B0e
PRVPS TR
P PAT ]
pera rall
«0e5lc

«d2dy2a
«Jlolol
sVlobek
PRYPR LY
sLcuzly
«Cloliy
euciioo
ol >
eueizid
e delio.

PR
sLloes
P CERTY
ewzonll
{l3oYva
eVc-tal
alezayi
evctsly
eUcboeo
elatan?

evedsl3
vz
PRy
evclovl
selode
PRVPRVIVE
sUclvo
evelucs
e douLvl
elevar et
»Clvolo
sUL sz
suio0
alio” vy
eClboe
eviocie
eurloe.
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LN T NY VR VST NI NS

Nva | P/Py | #/ps
000020 laJ00L o 1. CCOU O
«0249 Ga5GL5-1 Se9u0G-1
«0239 J.69:0-1 Fe665c-1
«C341 YeGG_4-1 GeGG92~1
» 0393 9.99.1-1 FevGel-1
«0478 Ge9E71-1 Jo C83E-1
« (398 94675%~1 FeSczl-t
+0799 ERET TV} F.6e61-1
1203 GeGlGu-1 Se G279-1
1339 S.8567-1 Y.9105-1
«i511 Ge8726~1 9e8beu-1
«1753 ez2e-1 G.8CZ11-1
. 2034 S.770E-1 Se7555-1
« 2467 Gebbul=-1 9.7010~1
2763 ERR-T- P g 2 1
«21l46 SebolB-1 -
- 2546 Se3205-1 1
«4074 9elabe-i L
«4822 Ba784z-1 b
«£357 Be334u-2 JecBLE-1
4.5274~-1
3.7056~1
GellibL—z
Teo-dd-1
Ta401-1
1
]
i

l.60677
l.7432
L.uClo
l.B6us
leG1l
1.6570
2.0004
20400
2.UT704d
zellis
Ceads?
Ze1742
«2C31
«23u5
e2306
eZdlw
« 32031

2450
« 3507
4237

e4042
«4G74
«£207

[N L SE Y SISy

1
4093561
4.71.6-1
4v5400-1
“4.27
4eld
5460
3,17.7-1
caTiil-1
Ze37¢7-1
csllzx-1
leStue-1
LeTlE9—a
le5Eui-1
leani Tt

1
lelw-4-1
lauZue-l
SeTE_G=C
9.2I47-2
Lo Tua0-2
34352

K

e

‘

o ataira et

Z.28)07-
1.
Le7hiu-
leceea-
Lelol -
lewtFo-

1.0
ie
+eldto-
11319~
1.C3
P

R N

rel704-

VeSel T

I
e

L

Ile-

Yt ey

le2073-

1ok~

Ti-

PR PP e e e

Tas™ls~

18

/T

1.C0.0C
«53597
-5969¢
«555%4
266560
«59CES
PRAR:
«G087C
03631
#5415

« 99852
«S3db¢c
«95E05
«%9714
233041
L5553¢
e 59412
«2G 222
- 3BG1S
«SBoul

«Gd224
L C927C
33031
«STT50
eHTeZi

TABLE II. - Continued

Product mixture D

a/p

J.000029
«UCy 350
«C00501
POANEMS
e LCC33)
200122
«C0C000e
.0C:572
« 0080 5
+LC567¢

eClebty
«0leE3E
e02e7i0

0410365
e 05256
#JELBUN
PReET 1
J11-675
«1Z0403

«15C1iv
Jl6c362
esB8C126
allil5
LY N

Y/

1,001
1,000

1.0C1
1.0190
l.020
1.03¢
le040
1. 060
1o JED
1.100
1.22¢
1. 300

1,4C0
1. 500
14600
l.7C0
1.30v
la 739
2.0
2.100
2. 200
2339

Z.400
Ze3S0
2.6920
2«79
20320
Ze9UY
Z.0C0
3.200
2,409
3.090

2.830
44002
44209
4.300
4. 0600
4.8C0
22000
24590
€.3.0
€. L30

NMa,Z

R RCRORV R

[ERARE IS
o
u

SR80

4341
a4RA3
L4827
«4+780
lT3a
e 4691
e40527
$4530
+451¢t

e4a53

«4407
4360
<4717
6l 77
P
«H207
el 77
«=10%
PSR

DR

p2/PI

P2/P

Tg/TI

1.163

1.182
l.136
l.i32
1.198
L.2zda

10235
1e2%4
1.252
1.2590

.
pt,Z/pt,l

1.170102
.G9802z
e 336751
994279
9913583
=984772
«977012
«369°17
£ Q2727¢C
+885G77

e B844£52
«R06789
RYAAR-23
.739%28
- 705951
$63122

«555447
« 631724
£606272
. ERB526

565177
«531070
»5240°]
« 518162
+502157
469025
« 275672
«451122
» 425054
£ 4JGDRT7

« 330962
374421
359262

P1/Pt,2

«5¢1797
«517¢6€7
«%92584
«4779¢€8
«458750
«434207
-414R11
« 268479
362221
206773

+2812R0
«261546
146422
«213¢€47
222897
«2136R6
«205686
+198£50
192203
.186812

«1817¢4
«177182
«173000
«169156
<1E5610
.162340
«159301
-153803
«148973
»146687

140847
«137279
124227
131251
.12970¢
2126767
+124008
2115011
.114762
»111070




TABLE TII.- Continued

(d) Continued

»
Nma [ p/Py | p/py | T/Tv | VVay | a/ey | A/A° | Nwa,2|p2/pi| p2/Pi | T2/ Tilor2 /Pl Pi /P12
eriidli [IVER| lal0? .1V 27872
Yy A fFeli 1.074 L1u8C22
PR Y “s2lu 1.2-0 LL076792
PRVACES T Gewl lecin 1G94 20 L1U0171
L I T 1.27%2 c1RGTES .02 085
VBT Ty De 244 lal #7 o176€ « 09617
LUBZCLEL £.T30 1.323 »1681¢S7 0944272
«C75409 be 7110 le 312 + 154370 .091277
sCESBLS 1J0.490 T 6" 1.322 +1a2726 .J88¢"1
«sub®075 1)e7A5 Te 227 1.352 122762 .085212
L 124150 « YR4100
115596 S0922G67
L 1079354 L )8C4R3
12201 « 373621
.798713 RN AN
. JS3347 L3761073
P JHOEDS e )T4GTE
. 85597 L7274
092132 2
L JTRELT LJT1 732
Jenle PRV Y L I7F77R La7eTRe
el SuL . oo Q7270 . JETIIG
Lt . 17 D RAFE %Y WIHS06LS
Ta T . z L ILTHES .08z 70
PERATN 4 e TH5 TN WJB7515
P S . - 23575 o bETSE
cell7 ¢ v 0L e JBlE?S «JAEL10
Je7 eve T P LR iel «J64827
2.7 « 1771 . 94366 .C63648
. 5 «292771 «)62559
42 e NDGIAHT W J61FaT
) $)670 69 «ObJEONS
1= o JLHDLT WJS3T02
0z «J671 248 +uB58R92
U N TN 252110
75 L028752 «2B7TPT
&3 L028758 W B6ETZ
4 4 . D¥742A1 «155071
2z .322221 WSLFEaT
[V «1¥27°83 «032368
RICEXS 0127963 .N51210
278 2261172 W05J3153
T3 » 32658 L G6T1R3
1) s323797 +.C432R7
20 « 321658 LaTH8T
atils 270369 e 6 6RS
D «J1% 78 .045965
€ 018776 « 45287
2 L J1R1 %4 LChbEE2
4.2703 e A% Q17407 «J44052
4e23073 72 « 016710 «J42438
Ga6lc5 [ LJ16372 042951
4o buTs 57 « 015482 0362441
4enTl5 34 »214G3% « 041958
4o 4G 4 s 14425 . 041497
e L3363 3% « 013504 «J40628
«S613 25 LQ1%088 040235
4,582 1< e OlZ2h9% «U29849
w.c027 R £012327 «V3G48]
~e&llL 27 .011389 .039125%
w.t4.d BRI T 20110572 .0325783
4,t610 «23190 «N11342 «03B454
4.cT10 W 255 011048 028136
4463577 .20 «.N10768 L.037831
40715~ 2255 . 010504 «337534%
4.7228 eznPl .010251 027249
4. 7453 «2cT7 .010011 .036971
G776l 2213 . 00C782 «026T70D4
“4.73823 « 2459 . 009564 L 0356444
4.7%38 K 2el51 14 2E6L 26, 409 14320 «D06355 «036192
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TABLE II.- Continued

(d) Concluded

Nma | p/ps | p/Pe | /Tt | V/ay | a/py | A/A™ | Nma,2|p2/pi| p2/pi | T2/ Tiler2/Pe,i| P /o 2

4. 8145 Loimes?| zzs.o00 L2307 | 20.592 | 11.055 009155 2033948
4,825y LICesLa] 2300070 L2350 | 264771 | 11.e24 L008964 .035711
408450 sucebl. | 275,030 L2355 | 764548 | 11.713 | 1,943 . 008780 «035431
4.8599 L2+334|  leu.n00 L2352 | 27..22 ) 124752 | 14330 L008604 .035257
4e 8744 WUEZAT | 2654900 .2545 7.293 | 11.765 | 1,959 .009435 .035040
4.8838 Loteles | 209.000 J2aws | 27.402 | 11.7% | 1.955 .208273 .026528
4.5C29 L0Ls0s7 | 255,000 2862 | 27626 ] 110823 | 10972 .008117 2034621
4.5i07 Lovh QI 2R 04000 2233% | 27.792 | 11.84s8 | 1.579 L007966 2034420
4.9303 LI0¥Sa | 265,000 L2837 | 274553 | 11.674 | 1.346 .007A21 203242264
4.9437 .Luin?al Z70.000 L2536 | 28,115 11.899 | 1.993 . 007682 ,034022
409569 | 2.5544-4 | 6.9643-4 L61256 | 2,117« 003832 275.000 28,272 | 114973 | 1.999 . 007547 +033846
4.5699 | 2.49570-4 [ c.n:qa-0 L41cse | z.1isT L083757|  286.000 29.427 | 11.94¢ | 2.006 .007417 L0336¢64
4a5827 | 2.44v6-4 | 6.7094-+ a2 | o3,1221 .003672| 285.000 28,521 | 11,679 | 2.013 . 007292 L0324R6
4.9953 0e5894-% 40778 | 3.126e L30%6.4| 250,000 28.732 | 11,903 | 2,019 L0071LTL .033312
5.0077 6o 6Tiim4 Lwd62e | 341260 L0050 225.200 23,872 17.015 | 2.025 | .207952 L033147
5.0195 L lgd=a L4JATL LCCtasr | scc.oco 12,057 | 2432 .006940 .032976
5,048 ca 1473 L4017, 03| ziu.ood 12.930 | z.044 . 006724 L0232654
5.C571 sermTien . AN Loulzae| o 3c.200 Z.050 .006521 22322346
5.0897 3eTedl=w Lisell 2304000 2,063 .006239 .232050
5.1117 SeTini-a Y 34C. 000 2.080 L006151 L0 76¢
5.1352 S.4l0l-w 30,000 .70508) +731493
541542 dhiciv-d 2004909 .007820 .071230
ZelT40 Jeliel=n 270,000 .005668 020576
5.19%5 N 320,200 . 005524 .020732
5.21+1 390, D00 .005387 .03040¢
5.2312 00,222 2705257 .03026¢
5.2702 4004000 L 005714 L029821
5.395¢ “e 3e 020 .004763 .029423
5,396 we P Jlmé 460,970 . 004591 .029037
5.3724 TSG04 43 Ce 20U < 004406 L0P367%
544040 174294 wod2lav | 5004000 Z.239 . 004235 028329
5.4420 Le8532-4 LSO Cal 2.259 .004026 .027924
S, 4T3 3.:010-4 WOL19.0 2,780 . 003361 L027542
5.5134 i.lidb-e LootaTe 3 .002693 .027183
545471 069y L0175 E . 003548 . 026844
5.£109 lap350=w W0LEuL . 003283 .226217
5.0700 TR LCulde. .023758 .025651
5.7260 2ebutoma W VG L02887 LJ25176
5.7755 [RSNPNEY L3Cu3E¢ 002683 L076662
5.48295 2, 10254 PR T-ES] . 002525 L324226
549771 | Seeva7-3 AV b Sl BN TP WS .0023097 022872
5.6¢5d | 4eSa.5-s Llussew | 1e3C. 200 .002150 L522008
c.oou?2 | sacriz-0 230 Cen | TaL. 000 .202358 L)227es
EavdTd | Gaulta~: [ EUERN IS LR PRES! LG01087 d22657
04CBE2 | wulTov=3 | lao.c3l-t L2005 TI1ura0s9 13,0670 | 2e0e3 L001284 022155
042220 | z.95.:-3 | 1.5173-4 Lol L2359 15,776 | z.esn .001307 .021638
6,157 | 2.7:.3-5 | li4uvaew .2 L JuS 13785 | 20633 . 001716 L021€626




Nmo

0.0000
.0249
0299
0341
.0398
+0478
.0%598
« 0799
.1203
«1339

«1511
»1733
.2034
+ 2467
2763
«316h
«3545
4074
6822
«53137

«5652
021
+64617
. 7034
-. 7832
«B435
«96TY
1.0000

1.0330
1.1950
t.1493
1.1836
1.7125
1.2612
1.3023
1.3784
1.5783
1.5825

1.6675
L.7430
1.8023
1.8558
1.9118
1.9572
1.9999
2.0395
2.07%3
2.1107

2.1430
2.1735
2.2023
2.7296
2.2556
2.2804
2.3040
2.3484
2.3871
2.4272

2.4626
2.4956
2452¢8
2.5561
2.5839
2.6102
2. k352
2.6929
2.74417
2.7917

p/Py

1.72002 2
9.9965-1
9.9950-1
9.9934-1
9.9911-1
9.9871-1
9.9799-1
9.9642-1
9.9190-1
9.8998-1

$.8777-1
9.8329-1
9.7706-1
9. 4548~ 1
9.5813-1
Q. 6R11-1
9.3212-1
9.1147-1
R. 7B4G-)
a.5%648-1

B.3741-1
8.1784-1
7.9328-1
1.6062-1
T. 137481
6.T694-1
A.0089-1
5.8075-1

5.AC%3-1
5.1736-1
4.9125-1
4, 7144-1
4.5694—1
4.2787-1
4.,3558-1
3.9A55-1
I1772-1
2.7188~

2.3%03-1
2.1171-1
1.9082-1
1. 73071
1.5R42-1
1.4RG4-1
1.3514-1
1.25972-1
1.1753-1
la1031-1

L.0382~1
5. 7997~-2
B.2752-2
B.RG32-2
8.1691-2
1.9735-2
7. 511R=-2
6.9122-2
bo&2463-7
5.9919-2

5.5385-2
6.1756-2
4.3%13-2
4, REAS-2
4.3091-2
4.3774-2
J.ARTI=-2
3.42975-2
2.0607-7
7. 7639-2

p/Py

1.0000 0
9.7969-1
F.9958-1
9.7942-1
$.9921-1
9,49886-1
9.9822-1
Fe3682-1
G.9279-1
9.9t108-1

9. 1d66-1
9.8511-1
a, 1955-1
9.7010-1
C.h263-1
9,5147-1
29,3933~
9.2076-1
#.9101-1
R.AR3T-1

B8.5378-1
P.3597-1
R.1355~1
7.82R9-1
7.6022-1
7.0621-1
£.36693-1
A.1598-1

€. 4nT8-1
5.5543-1
5.1030-1
solla-t
4.9510-1
4. 68601
4, 49674-1
4.2197-1
1.5997-1
3.1215-1

217051
2.4936-1
2.2683-1
2.089dh-1
1.7216-1
1. 78458-1
1.6650-t
L.9617-1
1.4696-1
1.3872-1

1.313¢-1
1,246%-1
1.1866-1
1.1317-1
1.0814-1
1.)354-1
4.97290-2
Q.1732-2
R, H5208-2
7.26727=-2

7.4523-2
7.0C37-2
LS AL
he 26052
5.96408~2
5.5513-2
“.3376=2
4.8219-2
4, 1674-2
3.91h3-2

T/T,

1. 0000G
75597
«99994
. 96999
.59993
.99989
.99981%
+99971
«99933
«99917

«958594
«99861
+S580S
951719
.99648
«9954R
.99423
- 8524C
L9394
<8707

.98%54
.G3%4
«9R120
.ar7ae
«51279
s GERHG
L5940
.95678

L9R6IY
G478
. 04408
« 54094
.93834
.91375
<9298h
02614
L2
<0123

-89231
L8399
.AlEeaT
«BI065
LABG6C
RECHERY
. 85425
. 3a962
.R4878
“R4121

PERR AN
-R3375
«930131
-82702
-82392
. 82094
«RLRNG
212173
.80778
-yd31e

-798R8
« 15435
. 731085
- 7d746
73407
. 79086
JITT117
«770A3
76411
+15RS2

TABLE II. - Continued

(e) Product mixture E

V/ay

0.0000
«0249
.0299
« 0341
.0298
20478
. 0599
.0799
.1203
<1339

.1510
L1732
L2031
W 26KR2
+ 2756
. 311386
35131
L4053
BT ax
. 9289

.5594
-5951
<6331
<6524
P TR32
« 9248
29393
«2hG4

. 7964
1.0642
1.1037
t.1340
1.1595
1.2029
1.721176
1.2684
1.38%y
tetel12

1.5393
L.59€¢lL
1.6450
1.5800
1.7262
L.7695
1.7913
1,32Cée
1.3468
1L.8712

1.8940
L9182
1.9352
1.9539
1.6717
1.9°04
2.0043
2.0339
2.06138
2.CB%55

2.1C83
2.1294
?.1a51
2-1€T74
2.18417
2.200%
2.2167
2.72512
2.7R21
2.3067

CI/D: l

J.

000000
000348
70750 1L
C0Y654
cCy8s50
0012R2
0602005
c03510
€CRCes
CC9974

012654
aleser?
022703
¢330l
C41073
052571
Ces5770
08491R
11%-15
136194

153036
1682 14
1R6037
211019
245277
267717}
19607
3125003

35726
153215
Y62 794
169131
373789
83167
184140
IB6SES
472238
3794121

IR3A21
354794
144705
13289,
EER S
111699
3ud3ed
299635
PR1441
2121¢1

264580
295845
2431537
242628
235082
229801
223667
213us¢C
203211
194221

185009
178485
171550
145158
L5923¢C
153731
148611
171228
127151R
113131

A/A"

0.000
24.000
20.0C0
1L7.500
15.000
12.500
10.000

7.500

5.000

4.500

4.000
3.500
3.go00
2.500
?2.250
?.000
1.800
1.600
1.4C3
1.300

1.250
1.700
1.150
1.107
1.050
1.02%
L.001
1.000

t.00t
L.010
1.n20
1.030
1.040
1.060
1.08C
L.192
1.201
L.300

1.400
L.500
1.600
1.700
1.R09
t.70n
2.007
2.100
>.730
2.300

7,400
2.%00
2.6C0
2.739
2.870
2.900
3.030
3.200
3.4C0
3.600

3.R0J
4.027
“.209
4.400
L.E800
«.8722
5.0C0
5.530
6.30)
k. 5CO

NMu,Z

«9592
« 5031
-869%3
- B45A
- 8263
. 1959
27721
e 7524
-68538
.« 6447

BT
«5914
<5129
«+ 5676
« 5446
.9333
.R235
-5148
+5370
+4998¢

+49395
.60877
<4823
Tl
“al28
<4685
.« 4645
<4573
<4509
24451

4399
4352
-4309
- 4269
-4232
« 4198
calnT
<4096
4335
<1982

p2/Pi

1.041
1.237
1.342
1.425
l.49A
1.625
1.73¢
1.837
2.252
2.589

2.840
itel
3.378
3.534
3.798
3.688
Lo 1AE
4.3135
4,495
a ke

4,732
4,930
9.064
5.191
S5.314
S.433
5.547
5. 765
5.970
6.162

6.345
©.518
6.637
6.861
~.992
T.136
7T.275

7.601
7.899
8.174

P2/P

1.073
L.210
1.301
1.373
l.%35
1.543
1.r36
1.719
2.056
2.321

2.545
2.741
7.917
3.01%
3.221
1,155
3.479
3.596
3.70%
3.H8C3

1.904
1.96¢
4.086
4.169
4,249
4.326
4.15G
4.%38
4.6606
4. 186

4.898
5.903
<.103
5.197
S.286
5.371
5.452
S.6690
54809
5. 93

To/Ti|Pr2/Prt| P1 /Pt 2
1.00% 1.000425 +560397
1.016 « 999104 517824
1.023 9956925 +4G2 766
1.028 «9G425% 474160
1.032 991249 458960
1.039 «9B4532 434538
1.046% 277178 415056
1.050 «969376 .368760
1.069 927537 «3425139
1.0813 ABS270 «307111
1.094 «0b48046K .2817%0
1.103 807012 « 262334
1.111 .771881 266832
1.118 «7393¢2 -234080
1.124 709311 .223343
1.13¢ .681485 216154
1132 <H68571C «2C8170
1.141 631801 «.199147
1.145% -609550 «192917
1.150 .568822 187338
1.154 2969462 .182307
L.158 «SRL389 177738
l.161 «5344Ca 173562
1.165 .518452 169740
1.168 «503452 166215
1.171 .489323 .162850
1-174 .4759%6 1555113
1.180 «bS 1448 « 154443
1.185% 429373 -149634
1.190 «409414 «145367
1.194 .391288 « 141545
1.198 .37415S «.1281C1
1,202 .159592 . 134568
1.206 +345659 <132111
1.210 .3321790 «129485
1.213 » 320885 «127C64
1.216 «309826 124822
1.224 285354 115870
1.230 «2645R0 «l15663
1.237 J2LATLG 112028
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Nma | p/Pi

2.8347 2.5144-2
2.8742 2,3063-2
2.9109 2.1211-2
2.9450 1.9717-2
2.9769 1.8359-2
3.0069 1. 7164-2
3.035%2 1.6105-2
3,0872 le 43132
3.1343 1.2856-2
3.1772 1.1652-2
3.2166 1.0640-2
3.,2530 9.7785-3
3.2869 9,0378-3
3.3186 8.3943-1
3.3483 7.83C6-3
3.376? 7.3329-7
3.4026 b.890A-3
3.4277 6.4951-13
3.451% h.1395-3
4741 5.91R4-3
3.4958 5.5269-3
3.5165 5.2617-13
3.53A83 6.,0182-3
3.5553 4.7951-3
38734 4. SB9R-3
3,5913 4.39G8-3
3.6083 4,7240-7
3.6405 3.920871-3
3.6707 3.6342-3
3.A991 3.3933-3
3,7259 3.1802-3
3.7512 2.99C%~3
31,7753 2.8207-3
3.798? 2.5F74~13
3.8201 2.5295-3
3.8409 2.403A-3
3.8609 2.7892-3
3.9075 2.0424-3
3.9500 1.8404-13
31,9889 1.6722-3
44,0250 1.5302-3
4.0585% 1.408R-73
4,0898 1.3040-3
46,1193 l.2125-3
4.1471 1.1321-7
4.1734 1., 0610-3
4.1984 9.9752-4
4.2222 Q,4066-4
4,245C B.9943-4
4,72668 B.4304-4
4,2877 8.008h~4
4.3079 T.RA235-4
4,3272 7.2707-4
4.,3460 b.9463-4%
4,3641 b 64774
4.3988 6. L1404
4.41513 5.8755-4
4.4315 5.6533-4
4., 4472 S5.4458-4
4 4b75 B 28154
4.4774 | 5.0694-4
444920 | 4.8984~4
4.5063 | 4.7375-4
4.5203 4. 5858-4
4.5340 4,.4426-4
L,5474 4,.3073-4
4.5606 4,1797-4
4.5735 4.N577-4
4.5862 1, 9425-4
4.5987 1.833)-4

P/PI

EPLE R
3.3771-2
2.1384-2
2.9302-2
2. 7471-2
2.5849-2
2.4402-2
2.1933-?
1.9904-2
1.8210~-2

1.6176-2
1.56842-2
loaa74-2
1,2539-2
1.2715-2
1.1983-2
1.1328-2
1.0739-2
L.0207-2
9.,7241-3

9.,2R34-3
£.8799-3
8.%5091-3
R.1673-3
7.8512-3
7.5580-3
7.28%4~-13
6o 7938-3
be3629-3
5.9822~1

5.6434-3
%.3401-3
5.1670-3
4.8198-3
4.5651-3
4.7900-13
4.,2019-13
2.7942-3
3.4571-3
3,1739-3

2.9327-3
2. 1240-72
e 5441-13
?.3853-3
?2.2448-3
2.1196-3
2.0274-3
1.9%62-3
l.814A-3
L.7312-13

1.6550-3
1.5851-3
1.58207-1
l.4613-3
1.4062-3
1.3075-3
1.2631-13
1.22151
l.1R726-1
L. 14A0-3

1.1119-3
teu79i-1
1.34d64-2
toul94e—3
9.9196-4
C.4R91-4
9.4117-4
Ga17654
8.9525-4
].73190-4

T/T

« 75322
« 748373
« 74279
. 713956
« 13561
-73188
.72837
.72189
«71601L
- T1065

70571
~70111
+69686
.£5286
£ 68910
+£8555
«68219
«67900
JRTR94
«61305

67027
66760
L EA500
L66257
. 66019
L65190
. 65568
P EXA
LE4T46
L6437C

L4012
63673
«63348
.£3038
«R2740
L672454
«R2179
61531
L0934
«60378

«R98R g
«59369
.58907
«584A8
«O8049
57649
«57266
«55898
LR
50201

<55871
2654652
LA
«54942
«5465C
« 54091
«51R22
«S38A0
-53375
«SI054

«528112
«52576
« 52343
SRl s
251894
SLATT
«51464
. 91255
«51051
-50851
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TABLE II. - Continued

V/a,

2.334%
2.3572
2.3719
2.3970
2.4147
2.6312
2.564606
2.474A
2.4996
2.5720

2.5424
7.%609
2.5781
2.5939
2.6086
2.6227
2.5352
?2.564173
?.~584
2.6654

2.679%
2.6893
2.69Ph
2.1014
2.7158
2.72139
2. 1316
P THaR2
2.7567
7.717123

2.7840
2.7950
2.8054
2.8152
?.R245
2.9373
2.8617
2.8610
2.8783
2.8636

7.9082
2.9213
7,933
2.9447
2.9591
2.9650
2.5742
2.9829
2.9911
2.9589

3.0063
3.0133
3.0200
3.02¢4
3.,0325
3.0440
3.0499
3.0567
3.05617
2,0KLR

3.0693
3.073R
3.0782
3.CH2¢4
3.006%
3.090%
3.0G44%
3.0581
3. 1C18
1. 1083

(e) Continued

a/py

«1118113
.10537L
+C93655
« 094546
. 087954
.C85800
. 082027
075424
.0698135
« 065041

«0638R4
L0%72¢0
. 054022
051155
. (43588
. C46272
«064174
«0422¢4
040516
.033%12

- 0137433
«C3s066
. 034798
«N33€61R
.037515
+ 031491
. 039528
.023772
.027213
+0258B1R

.0724563
.023427
« 022354
.021451
«C235R6
«Cl37s¢C
«0lg0Es
017440
.015083
L014927

«013929
. 013689
.01?2294
eullels
.Cl1008
«01)4Fk4
.003971
(07524
.CO31Y7
.208741

.003299
.703082
.COT188
.CO7516
SCCT2¢2
. 005804
. 0065966
«005401
L006217
«(05044

+0CHRPO
L0L5725
LC05578
L5430
. 005307
L0058t
+CuS061
L0Ca946h
004837
.C0a732

A/AT

7.000
7.5CC
R,000
R.500
9.000
9.500
in.000
11.000
12.000
131,000

14.000
ts.000
16.0C0
17.000
IR,000
19.0C0
20.000
21.000
22.000
?23.0C0

24.000
25,000
26,000
27.0C0
78.000
29.000
30.000
32.000
34,0C0
316.000

38.000
40.000
42,000
44.000
46.000
4%.000
50.000
55.0C0
53,000
55,000

77.0C0
75.000
H0.0C0
H5,0C0
93.000
9%,0CC
173.n01
175.000
110.009
115.0€C0

120.000
125.0C0
130.000
135.0CC
140,000
150,000
155.000
1AJ.000
165.080
170.0C"

179,007
180,000
185,007
190,000
195,0C)
773.000
205.CC2
7106.009
715.0C0
27270000

NMa,E

«3935
. 3894
<3856
3822
+3791
<3762
»3735
. 3688
3647
«3610

«3577
. 3568
3521
3496
-3474
+3453
. 3630
3416
3399
«3383

-3348
. 3354
23341
.3328
3316
«3305
-3294
<3274
. 3255
+3238

.3222
3207
3193
. 3180
«31A7
3156
. 3145
<3119
3097
£3077

<3059
L3043
. 3028
. 3014
3071
.798Y
L2918
L2967
.2958
22948

<2940
<2931
2923
. 2916
«72909
«2B95
«2889
. 2833
.2877
.28717

«286A
. 2RA1
7356
2851
«2847
2842
.2838
2834
.2829
.2876

Dz/P|

B.430
8.670
8.895
9.107
9.329
9.4939
9.681
10.021
10.334
10.623

10.893
11.14A
11.334
11.609
11.822
12.025
12.219
12.405
12.582
12.753

12.917
13.07%
13.228
13.376
13.519
L3.6S7
13.792
14.050
L4.294
14.526

14.748
14.960
15.163
15.358
15.547
15.72R
15.933
16.317
16.702
17.062

17,491
17.721
18.026
18.316
1R.593
18.8A0
19.116
19.366
19.6073
19.8134

20.059
20,277
20,485
2C.6%4
20.897
21.2385
21.412
21.65¢
21.835
22.013

22.184
72.35%
22.521
272.%84
22.845
23.0013
23.159
73,313
23.453
23,612

P2/P

64105
6.235
6.357
£.470
6.576
b.ATH
6.770
€.944
7.102
7.246

7.378
7.501
7.615
T.722
1.822
7.917
8.006
8.091
8.171
B.248

8.321
8.390
8.457
R.522
8.584
8.r43
8.701
£8.809
8.911
9.007

9.097
9.183
9.766
S.341
G.414
9.484
9.551
S.707
S.849
9.978

1C.098
10.208
10.312
10.408
10.499
10.5€%
17.665
10,742
10.815
10.885%

10.951
11.015
11.076
1l.134
11.191
11.297
11.347
11.39¢
11.443
11.489

11.532
tl.574
11.617
11.657
11.696
11.734
Li.772
tL.808
1l.844
11.878

Té//Tl

l.242
1.247
1.252
1.287
1.261
1. 265
1.269
1.276
1.283
1.289

1.295
1.300
1.305
1.310
t.314
1.319
1.323
1.327
1.330
1.334

1.337
1.341
1.344
1.347
1.350
1.353
1.356
1.362
1.367
1.372

1.377
L.382
1.387
1.391
1.1395
1.400
1.404
1.413
1.423
1.432

1.440
l.448
1.456
L.464
L.471
1.478
1.486
1.692
1.499
1.506&

1.512
1.519
1.525
1.531
1.537
1.549
1.555
1.561
1.566
1.572

1.578
1.583
l.578
1.564
1.599
1. 604
1.609
1.615
1.620
1.629

Pr2/P1,i

.231181
+217550
205486
«194727
.185078
«176363
168462
« 154665
«143019
133045

«124413
-116866
.110202
« 106279
-098975
< 094204
.089880
085950
. 082354
.079057

-076019
-073211
-070611
.068193
«065940
«063834
.061862
.058271
.055084
+052235

-049673
« 047356
«045251
.043326
«041567
.039946
.038450
+035167
.032411
-030063

028039
026275
024725
023350
.022123
.Cc21021
.020025
.019121
.018297
017542

.016848
.016208
-015€615
.015C65
»014553
.013629
-013209
.012816
«012446
-012097

-011767
«011454
.011160
-010879
010612
+010359
«010117
-009R87
< 0096617
-009457

P /Pt 2

-108848
«106033
«1C3518
101256
.099198
.097324
«095601
» 092541
.089893
-087576

-085518
.083673
-082011
«08C4SS
-079117
«077841
076665
075569
-074552
-073598

«072705%
-071864
.071C68
.070316
«069603
.0FB8926
.068281
.067078
~0E5576
-0€4562

«064023
063150
«062335
-061571
«060853
-060177
+056536
«058077
056783
055624

«054575
.053619
«05274C
-051929
-05117%
«050472
«049814
.049196
«048611
-048059

«047535
«047C37
-046562
«U46111
«045675
-0448K2
« 044480
+044111
«042756
«043412

.043084
.042761
L042452
.042154
L041864
.041582
.041307
.041041
.040783
£040531




Nma

-

4.6110
L.k231
4.h349
4.,6466
4.6581
4.6695
4.6807
4.6917
44,7026
4.7133

4.7239
4.7343
L9 Y
4.7548
4,7%69
4.71748
407943
4.8134
4.8320
4,850

4.8681
4. 8856
4.90217
4.9195
4.9359
4,9821
4.9831%
5.0177
5.0430
5.0712

5986
S.1314
5.1633
5.1939
S.2235
5.2796
5.1323
5.3819
S.42 8RR
5.6732

5.5155
5.5943
€.8312
5.h665
5.7006
5.7333
5.7649

3.7288-4
3. K7297-4
3.83R1-4
3. 6449-4
2.35€67-4
3.2763-4
3.1975-¢4
3. 12204
1.0496-4
2.9807-4

2. 91364
2.8696-4
2.7881-4
2.7289-4
?.6719-4
2.6171-4
2.5112-4
2.6145-4
2.3267-4
P.20619-4

?.1628-4
?2.038A~-4
7.718%-4
1.9532=4
1.99113-4
1.8323~4
1a 7251-0
1.6287-4
1.5407-4
l.4613-4

1.3B89~4
1.3C71-4
1.2335-4
l.1670-4
1. 17648~4
1.371h-4
9. 17123~%
R.3785~5
7.7300~%
T.1h03~5

6.6125~5
5.48492-5
f.8011-8
S.1921-5
46,9114
4. 65665
4.6261-5

e ey

p/m

R,5354-4
A.3408-4
a,1847-4
7.9766-4
T.RI61-4
T.6425-4
T.485%6-4
7.3348-4
7.1899-4
7.0°05-4

ALGLATI-G
6.78T1-4
&, 68260
6.5474-4
6.4265-4
f.3lbb-b
£.1016-4
5.90264-4
S.7157-4
R, 84(07-4

5. 3750-4
Re2ly2-4
5.1721-4
L,o3329-4
4.A011-4
4.hT60-4
G bbb -4
4.270-4
L Ql25-4
AL A6T73-4

3.7365-4
1,6212-4
3.35949-4
2.7054-4
1. )8A9-4
2.9275-4
PLRLIT-4
263360
2,7 7e1-4
2 13 1-4

2.0150-46
1.3771-¢4
Lo 71n3-0
l.h3ti-a
1.9643-4
l.e971-4
1.a154- o

-

T/T

50654
50462
.50213
«53087
.459C5
L49727
.49551
L69379
49209
L69043

.4B87S
«48713
LLAS60
4R6D4
48251
48100
<4 1826
61520
L4241
C 46915

Lu6713
cGha4s0
RYYIE
RALIEY
HST74C
s45512
Las0 14
L OHB5R
LLlLOR]
e 43882

W413519
L6087
LH26178
La2287
L1916
s61221%
JHQRBA
. 19996
<3945C
»3RG4 2

. 18466
L3760
L3211
PEYE Y
Plosld
$3A132
. 15R19

TABLE II. - Continued

V/a

3.10€8
3.1121
3.1156
3.1186
3. 1217
1.1248
3.1278
3.1304
3.1335
31382

3.1390
31416
3.1442
1.14617
11492
11517
3.15¢4
L1RY
316¢3
3.1695

A.1738
3.8
1AL
3. 1850
3. 1AA58
2,.1919
3. 196086
1.7n68
3.219A
L2162

3.2215
32277
3.2336
APEEEH
J 24648
1,254
3,261
21,2713
1.2738
3.2RST

3.7022
3,318
1.3091
35,3141
1.31A88
3.3213
3.32715

(e) Concluded

a/ey | A/AT

006632 2254000
< 004537 210,000
LOB4GE 235,000
«C043¢7 24C.000
004272 24%.000
004191 2%0.CC0
004112 2554000
L004037 240,000
.CC3G¢e4 265.000
.0031896 27G.000

.cc3e27? 2715.000
.003762 280.000
. 003699 2R85.000
.003638 290.000
.0035179 295.000
.003522 200.000
«C03414 3104030
.003312 320.000
003218 3317.170)
«003125 343.001

(93040 150.000
-(c265q 3140.000
LCO2PR} 372.000
L2810 3140.000
L0274 35C. QG0
L002KA75 490,090
32593 420,030
. 02442 440,00
.07 340 “A0.N00
(02246 4AN, DD

.CC2160 5J7.000
LLN70e1 525.000
.0C1971 550, 0CO
.001RRY 515.CCO
L001811 ~CU. 000
JCOUKTI 650,000
001563 700,000
JCrae2 797.CCO
BONERY RN 30J.000
.00128¢ A50.0C0

S(n1L22% 9nC.000
LCOLICR) 1037.000
LICL0R 7| 10%0.000
«FCLI10) 11C0.0CC
L00)YkA 1150.000
.CCre28) 1237.0C0
LCNI892 1251.009

NMO,2

. 2822
.2818
«2814
2811
.2807
2806
.2801
22797
«2794
2791

.2188
2185
.2782
-21780
L2117
2776
<27h9
«2Th4
«21759
« 2755

«2150
«274A
2742
.2718
<2734
L2730
$2723
21T
2710
£2104

«2699
<2692
«268A
«268)
“?2KhT4
<2664
< 2h54
« 2645
.2638
«2630

22KR23
L2611
<2605
-2h00
<2595
+2590
<2986

bz/Dﬂ

23.758
?23.902
24.044
?4.185
24,323
74,659
24.594
24,7217
24.858
24.988

25.116
25,242
25.3617
25.490
25.612
25.733
?25.970
?6.203
26.430
26.653

26.871
21.04%
27.295
27.501
27.704
27.903
2R8.291
28.665
29,078
29.331

29.1722
10,136
3C.536
310.923
31.299
32.017
372.495
33.341
33.956
14.543

35.10%
36,165
36.666
37.151
37.619
Ig.074
38.519%

2

11,912
11.944
11.976
12.008
12,02
12.0+8
12.098
1z.127
12.155
12.182

12.209
12.236
12.262
12.287
12.312
12.337
12.385
12.431
12.475
12.519

12.960
12.€01
12.640
12.678
12.716
12.792
12.3821
12.887
12.949
13.709

13.066
13.134
13,199
11,260
13.318
13.428
13.528
13.621
i3.707
13.788

13.863
14,301
l14.064
14.125
14.1R2
14,237
14,289

T2/ T

L.629
1.634
1.639
l.644
1.645
L.6%3
1.658
1. 663
1.667
1.6712

1.676
L.680
1.685
1.689
1.693
1.698
1.706
1.714
L.722
1.730

1.738
1.746
1.7%3
1.761
1.768
1.175
1.789
1.803
L.816
1.828

1.841
1.85¢
1L.871
1.885
1.898
1.925
1.949
1.973
1.99¢
2.017

2.038
2.016
2.095
2.112
2.130
2.144
2.162

Pr2/Pt,1

.009256
.009063
.008878
.008701
-008531
«0083A8
.008210
. 008059
.007913
-007773

-007637
-007506
.Q07380
.007258
-007140
-007026
.0Us808
- 006603
006411
-0D06230

.006058
«005896
+005743
.005598
«005459
.005328
.005083
.004860
- 004656
004469

-004296
« 04099
-003919
-003754
«003403
.003334
.003103
0029013
.002727
.002571

«002432
.002196
002094
002002
.301917
-001839
.Q01768

PL/Pt,2

.040287
.04C049
.03s58117
+036590
+03537¢C
«039154
.038944
.038738
-038538
+038342

.0381%50
«037962
«037779
«037599
«037423
.037251
«036S516
.016595
036285
.035987

.035700
«035422
«035154
.034895
.034654
.034401
.033937
.033500
.033087
«032697

.032327
.031889
«031477
+031089
«030721
«030041
.029426
-028864
.028348
-027872

.027432
«026638
. 026276
-025537
«025621
-025317
.025031

23



TABLE II, - Continued

(f) Product mixture F

Nma /Pt p/ey | T/Ty
0.0000 1.0601 0 1.o000 0 | 1.7000C
<1749 9.9965-1 9,2969-1 .99997
<0299 2. 9950-1 9.99584-1 299996
L0341 9.9934-1 | 9,9942-1 . 99995
20398 | 9.9911-1 9,992 1-1 .99997
nata | va9rTi-1 5.7886-1 . 99939
L0598 | 9.9793-1 | 9.9a21-1 .99984
0799 | a,9642-1 a,0hR2-1 .99970
.120% | 9.alan-1 Q@,977a-1 .99911
L1339 | 9.899a-1 9.9198-1 L9997
L1811 9.8727-1 a,48hk-1 . 99895
L1733 9. 832R-1 9.R511-1 .Q9R61
.7034 9. 7705-1 9. 7955-1 .99309
L2406 | 9.6647-1 9.7010-1 .99720
L2763 | 9.5812-1 9. 42¢4-1 .99%49
346 | 9.4607-1 9.5187-1 .99545
J38%48 | 9.3711-1 9.3913-1 99826
24074 | 9.1145-1 9.2077-1 99241
L4822 R. 78441 8,91 03-1 L9R94?
L5337 R,8345-1 B.6839-1 .98170G
L5651 A.3739-1 8.5380-1 . 94556
.6021 A 1700-1 2.1600-1 .98%67
L6L6T 7.9324-1 2, 1358-1 .98123
L7033 7.6087-1 7.83087-1 .97792
. 7832 7.1351-1 7.4025-1 .977284
8434 | 6.7689-1 7.9626~1 .96RT7,
L9571 4A,00864~1 £,14GQR-1 . 95949
1.0009 | 5.8069~1 6.1593-1 .95688
1.7330 | 5.A057-1 S,0r03-] .95419
1.10%0 | =.1730-1 £.554A8-1 RETEIN
1.1494 | 4,3119-1 8.31735-1 .94423
1.18%6 | 4.7132-1 Setlta-t <9115
1.2126 | 4.5489-1 4.9515-1 .93851
1.7612 4,2171-1 4, 4965-1 .9335a
1.3023 | 4.0553-1 4o4hTa-1 .93007
1.2384 3. 86680-1 4,7797-1 . A2h58
1.4784 L 768-1 3.5992-1 .21253
1.5826 2.7185-1 L 1220-1 L90162
1.6677 ?.3307-1 27711 0-1 LR9P4 7
1. 7407 2.1169-1 2.4941-1 .RBLS)
1.807%6 1.7087-1 2.2697-1 LBTT46
1.8600 1. 7307-1 2.0310-1 AT
t.9119 1.5342-1 1.9219-1¢ LRA532
1.987¢ l.4898-1 1.78%2-1 LH4009
2.0702 1.3520-1 lonbhs—1 . 85518
2.0397 1.2583-1 1.5621-1 L8505 1
?.0765 1.1761-1 1.4698-1 .84623
2.1110 1. 1033-1 1.3875-1 .86221
2.16313 1.0384-1 1.7128-1 LA3IR43
2.1738 | 9.8021-2 1.7412-1 LA34RA
2.2076 | 9.27177-2 1.1869~1 LA 4T
2.2299 | 8.8029-2 1.1320-1 .82825
2.7559 | R.7709~> 1.0817-1 .82518
z.2807 7.9764-2 1.0356-1 .R2225
2.3043 7.6148-2 9.9116-2 81945
.?.3487 | 6.9751-2 9.1753-2 WAlal9
7.3896 | 6.4787-2 R,5237-7 L8093
2.4275 | 5.9552-2 7.9544-2 . 80632
2.4628 | R.5692-2 7.4563-2 80061
2.4959 | S.1790-2 7. 14-2 . 79666
7?8270 L, 8571-2 L .79795
2.5563 | 4.5704-2 | 6.2621-? L TRI45
2.5841 4,3122-2 8,9425-7 L7861
72.6106 | 4.0816-2 5.6579-7 .78299
2.F3%4 3.8715-2 €.31892-7 . 79000
2.6931 2.4248-2 | 4.8233-7 .77
2.7648 3. 06452 4.1616-2 . 76692
2.7918 | 2. 76832 3.9780-2 LTHL3L

v/ay

0.0200
L (1249
<0299
L3411
<1948
L0478
. 1594
L0799
.1703
PR

L1510
EAN
L2031
L2641
L2754
L3136
351}
A 082
L4786
.5208

5693
<9951
.653A0
5923
+ 7430
«R246
.2392
P62

«12G662
1.7641
1.16835
'.1774
L.1593
t.2017
1.2372
1.2%81
1.3R57
1.4709

1.53e9
L.5957
1. 6546
1.4874
L. 7756
1.7%07
i.7012
1.319%
1.73462
1.470%

1.39131
1.9146
1.7%45
1.9532
1.9710
1.9817
2.903¢6
2.1132
2.76230
2.3R47

2.107%
2. 1294
.16
2.1666
2.1839
2.2921
2,7154
2.2513
P.2R17
2.3087

Q/P'

Y.

«0NJ348
-002501

«€N3890

012657

.061083

<NRS 785

<6918l

<3841 P4

.321521
REIRIEE

017007

003654

091283
C02005
c03S71
003067
QC3974

716591
Q2?7119
033021

N52 584

0”4 Q38
114642
136423

15N0¢8
1653C8H
18407%
211062
2483 LK
269821
144656
2500

3347684
1533289
362081

173836
RIZ1E

3]KA2R
R RPN
173458

68642
IR4 7713
44707
2372901

201370
297439
281463
277765

264577
255845
249536
242621
236075
27931¢
2723989
213n78
203204
t9421%

184001
178472
171541
165146
1582222
153722
143607
137221
1?7510
112123

24

A/A"

0.000
24,000
20.000
17.5C0
15.000
12.500
10.002
7.500
5.000
4.500

4.17N0
1.500
1,000
?2.500
2.250
?.000
1.801
1.670
1.400
1.300

1.250
1.200
1159
1.1n0
1.0%0
1.725
1.001
1.000

1.00L
1.019
1.020
1.030
1.040
1.060
1.080
1.100
1.7200
1.309

.42
1.500
1.6
1.709
1.800
.77
2.007
2.100
?7.200
2.30)

2.400
?.8CH
7,600
2.700
2.800
2.900
1.091
3.7200
3.640)
1.500

1.809
4.00)
“.209
4,401
4.609
4,800
5.0M)
5.500
6,007
5.507

NMQ,Z

5567
9n21
. 8691
#8451
.8259
. 7955
7718
<7521
- ~B8A
6449

«Ala?
+5913
.5778
JRE7R
. 5444
53372
« 5234
« 5146
« 5068
«4398

L4914
4876
L4322
<4772
4726
L6586
L4544
L4ST1
L6537
L4ba9

4397
4350
<4307
. 4267
«4210
» 4196
- 6165
. 40946
« 40113
3980

p2/pI

1.085
1.239
1.343
1.4727
1.499
1.626
1.737
1.837
2.273
?.590

2.881
3.142
3.378
3.R9%
2,799
1,999
4 167
4,135
4.495
4.6%6

4.727
4.930
54063
®a191
5.313
f.432
5.546
Ly )
5.968
AL160

~.342
6.515
6.619
6.8136
6.987
7.131
T.269
7.593
7.830
R. 153

P2/P

l1.076
1.212
L.302
1.374
1.437
1.544
1.637
1.729
?.N8T
2.322

24547
7,763
2.918
3.077
3,222
3.35%6
3.481
3.598
3.707
3.810

2.9C8§
4,000
4.088
44172
4.252
4.328
4,402
4,540
4.669
4,788

4,901
5.006
5.106
5.200
5. 789
54375
5.456
S5.644
5.813
S.968

1}2//1]

1.005
1.016
1.023
1.n28
t.0132
1.039
1.0a65
1.050
1.0A8
1.082

1.093
t.102
1.110
1.117
1.123
1.129
l.134
1. 139
t.143
1.148

1.152
L.15%
1.159
1l.1A2
1.165
L.1#8
1.171
1.177
L.182
1.18%

1.190
t-194
1.198
1.202
1.205
1.208
1.211
1.218
1.275
1.230

P',z/pt,l

1.000000
.999260
+997063
« 994390
«991382
.384657
«3977287
.969482
2927827
.8853643

«844917
.80708¢6
-771929
- 739424
- 70935%
+6A1537
«/A55778
«631840
.609583
-588853

+569521]
+R81414
.536428
+51852%
.5013512
-489378
«476043
451476
429416
- 4094656

.391331
-3747889
+3%59631
+345693
«332834
«320928
309869
.285400
« 264625
W 2LRTST

Pl/pt,a

«560575
-517688
« 692642
«474043
+458844
2434431
«&l4958
-398668
«3424A6
»307055

«2E1703
«262295
«246808
234058
«223333
.214148
+206164
-199156
+192933
-187360

.182322
«LT77R3
173602
-169768
«166251
« 162991
«159961
154497
«149700
+145442

«141626
.138186
«135063
.132211
«129591
+127175
«12494C
.120001
-115806
<112186




Nma

2.8347
2.8742
2,9108
?.9449
2.9767
3.0067
31,0349
3.0068
3.1337
3.1765

3.2158
372522
11,2959
1.3175
R,3471
1.2749
1.4012
A.46261
3.4498
1.,4774

3.4939
A.514F
3.5142
1, 5531
3,571
1, 5489
1.6058
3,178
Y1.6678
3.F94C

37226
3.7478
.16
1.7943
A.8160
I.8367
1.8565
3.907A
1.9446
21,9931

4.N1R7
4.NS1 7
4, 0026
s.1115
4.1788
4o Lhas
4.1289
4.2121
4H,24L7
442553

4.2 158
4,794 8
4.311%4
43312
4.34R6
4,301
4. 39RR
4.4119
4.42€5
4.4604

4.6544
4.4617
4.4807
4.4934
4,5057
4.5178
4,.57%9%
4.56406
4.5521
4.5631

P/Pt

2.5208-2
2.3117-2
?¢131h-2
1.9761-2
1. B8403-2
1.727R8-2
[.&169-2
1.4356-2
1.2899-7
1.1694-2

1.)6R2-2
9.8202-7
9.,1791-3
3, 41571
T.8710-3
7.37729-7
6.9302-3
be52446-1
A.1785-3
9.R871-7

5.5651-13
R.2991-3
5.755R-13
L, B8224-13
4ohPbA=]
4, 63663
4.2675-13
V40T~
3. 606973
. 42R46-1

R 2149-13
1,1769-3
?.8546-1
24701613
7.6A78-7
7.638-1
7.3219=-7
2.07864%-3
TeAT71H=-3
1.7071-7?

1.84N07-3
t.43pa-1
1.3318-1
1.2417-3
fointn=-1
1.08”35-13
1.09257-1
G.b5A~H
Q.1 704-4
A. 70%9-4

2, 77044
7.8913-4
T.5hh-4
7.72099-4
AaQD04-4
65.1T0R-%4
F.1301-4
5.9057-4
5e5961-6
CIRA-LLEYA

5. 2S5 T-4
f.1427-4
4.q79R-¢
4,8261-4
4.hH310-4
4. 5639-4
4.4173-4
4.2905-4
4.1734~4
4.0620-4

P/Py

3.h5465-2
r.37181-2
Ra.11393-2
2.7311-2
2. 7680~
2.5857-2
?.4409-7
?2.1939-2
1.9910->
1.R215-2

1.6778-2
l.8546-2
l.ad47e-2
1.1543-2
1.2718-2
t.198A-2
1.1331-7
1. uT742-2
1.0210->
L

9.2856=1
R.%A20-13
foa111-2
2. 1891-1
7,3%79-3
7.e894-3
TLoRTN=1
4. 19872- 1
fa3b67-3
f.00313-1

5.66464-1
f.3411-3
S.0ATR-
EPLRNLES!
459981
He306-1
4.2025-3
2, 796k
2,4575-1
W p762-1

7.93249-1
2e1251-1
P St
?.1863-13
T.P44A- 2
2.1195-3
2,007 %13
1.10A1-1
l.8145~13
1.7311-3

len548-3
1.5349-~1
1.5%05~1
T.4611-~3
1.4061-3
1.3977~1
te 2293
1.2213-3
1.14923~13
lol457~3

latlii-n
1.07398~2
1.ngn1~a
t.ot9i~13
T.Tlb4~4
QL A5G0~ 4
o696~
LN AR
8.9490~4
°.7355~4

T/T

« 75619
- 75147
«76710
< 74304
73824
RALLY
«73232
LT2614
« 72088
« 71547

«71001
. 7065C
« 79250
«hQBT6
«/hA525
.« 69199
.ABRAG
68589
«~31309
« 8742

77817
S LY
67311
LeT0a7
JHARTD
L RARARG
LREHBRS
A DER]
«HRTIN
AELRETY

sA50R]
«AGTR3
64510
64230
61877
637127
63691
N T
“H2441
JETYRD

YL
«F1156
B RAL
ANGLRG
L6016
R EACHY
59496
«53210
YL TN
«OREBO

LAY
.53192
LET9RD
.5774n0
LE7878
97116
LERG21
R6T32
JOASLH
. 56369

56105
L5£078
.a5aLn
LespUR
.5 84C
+ER2RA
< 55235
.5%0838
«54947
L54RO7

TABLE II.- Continued

V/a,

7.333¢8
72,3547
2.37710
J.3061
?2.%138
2.4303
24487
2.4737
2.698A
?.%5210

2.5414
249600
.82
245930
2.6NTT
TLh214
2.6343
?.6464
2.ARTA
ZeiERS

2.~T788
7. ARAS
>.6977
2.70n8
EREASY)
L7231
2.7308
7. 1654
>, 1589
2.7718

2. 0672
2.2443
SROGT
Alen
LERY
837K
411
PYALYA
nre?
]934

NV VIV VRV

o
arny
AR
RLTR
LR4T
STEaT
1160
GROT
L0610
Lacan

VNV NN N g

Ny

YT
RTRE!
1731
1268
Ny
Va4
1697
3.7599
1.ned)
1.1650

PRI VIR

3.1697
3.76
.27 57
3.7470
3.9R72
.91
3. 1062
300990
1027
EER SALE}

(f) Continued

a/py

+t11806
1053 ¢4
<0976l
. N346540
. 089949
- 0R5796
«082022
. 075420
069872
.C65039

.0678RYL
Lasr238
« 054020
+ 051155
«La3see
« N4HK2 72
06481174
S0422¢3
PULRLS W
LOIRQL]

037434
L034GFE
.034798
.N33R19
.032520
031491

.011629
L2873
021214
.075819

< 024564
.021429
-022139¢
«0214%3
«N215988
.013792
«N19057
LN TL6D
SNLAENAS
.M15929

PSR
FRIRLYS
SRR TS
LOLLE 7
SO0
S01Yaef
0039974
PRDRLYE
.0n3lte
LONRTLA

323200
LIRS
LeaT 791
MOLEASE]
LNT268
LrORAaT
L0N8Eqq
L 06404
.005220
. 005047

«"158P3
+CNS72R
. NS89
M Te AR R4
- 135131
L NNSLRA
L0059¢e4
.NNGQLy
LOreR40
S NQA TS

A/A"

7.000
7.500
R.00"
%.501
9.000
9.509
10.2n0
11.000
12.00n
13.000

14.000
15.000
14.000
17.000
1”.000
19,100
20.000
?1.00"
22.000
21.000

?4.707
?25.00N
26.N07Y
2T1.000
?R.139
20,007
10. 000
12,900
34.000
36.000

38.000
40.000
4?2.009
46,000
46.000
4d4.000
57.000
€5.000
A£7.1700
£5.n00

[aRs Tok)
7%.011
A0.007
AL, Nne0
IR
G900
"noom
105,310
117,100
Ls.acn

12n.enn
125,000
1200100
128,.7¢n
1600100
157,100
179,000
160,700
12,000
172.000

1L75.n¢C0
LRI, 0C0
145,199
190,707
165.0609
200,000
275,79
211,000
215,007
277,100

NMQ,Z

. 3933
.3891
. 3381
.3819
.3788
£ 3759
-3732
. 3685
L3643
<3507

23574
« 3544
.3517
. 3491
3670
<3449
+3430
.3412
«319%
.32379

23364
.3350
L3116
RER T
<3312
L3300
« 3289
.31%69
. 2250
L3212

.3210
. 3201
<3187
<3174
«3161
. 3149
.3138
<3113
» 3090
-3770

. 1952
. 3038
.10%0
NER R
.23
L2081
.7ana
PRt
ALY
£ 24939

2939
L2422
2913
L29%
<2 R49R
.7 RAS
2874
2972
PR LIS
.27A0

+2R5S
.2569
L2R44
.2d19
2835
L7830
$2025
2821
L2807
L2813

p2/Pi

8.418
8.656
A. 830
9.070
9.2d9
Q.479
9.659
9.99%
10,304
10.589

10.855
11.178
11.338
11.560
11,749
11.968
12.158
12.738
12.511
12,678

12.838
12.992
13.147
13.283
13.4627
13.556
13.6%6
17,9134
14.169
14,392

14,404
14.807
15.700
15,185
15.363
15.534
15.699
1A.0RT
16.465
16.778

17.n89
17.3381
17.657
17,919
18,167
1R.4)4
12.629
18,848
19.055
19.°5%

19,448
19.635
19.815
19.911
20.1%9
20,433
2n.~60
20.791
20.938
21.0813

21.223
?21. 340
21.495
21,807
21.755
21.831
272.035
22.17¢
22.265
22,137

P2/P1 | T2/Ti|Pra/Pr | P /Py, 2
Fa109 1.236 «231227 .109018
6,240 1.241 «217597 « 106214
he3RD 1.245 « 208829 «103711
6b.4T6 1.249 .194771 «101459
€.582 1.257% .185120 «0994614
6,682 L.257 «176410 2097547
6.177 1.261 «168507 « 095835
6.952 1.267 «154710 « 092795
7.110 1.273 < 143064 «090166
7.2 54 1.278 -1330986 .087862
7.387 1.283 «124459 .085825
7.511 1.788 «116913 -083996
7.625 1.292 110249 »082351
T.733 1.296 - 104328 .080853
7.R313 1.300 «09902+ .079484
7.4978 1.30¢ < 094249 .078228
A.018 1.307 .089929 0770646
R.17%3 t.311 . 085992 «075988
A.183 1.314 .082397 .07498%
8,261 1.317 L.079101 «074045
8,334 1.320 076064 «073164
R.40S 1.1222 +073257 .072336
R.al2 1.325 070656 «071555
A.5371 1.328 .068278 .070817
AL593 1.330 .065984 070117
A.659 1.3312 .063879 069453
B. 717 1.335 .061907 .068821
A,A26A 1.139 .058315 « 067645
8.929 t.384 085127 LO66869
9.026 1.348 +N52279 - 065579
9.117 1.351 «049716 « 064666
9.203 1.3%5% .D47399 063816
9.285 1.359 «045294 .063026
9342 1.362 063371 «062286
9.47%6 1.365 .041609 ~061592
9.507 1.368 .0399488 .060938
9.515 1.371 .0384091 .060322
9.7132 1.278 .035207 .058920
9.8716 1.385 .032450 .057683

10.007 t.391 -.030103 «056577

1n.128 1.397 .028078 «055584

10. 240 1.402 «026313 .054680

1C. 345 1.407 024162 .053854

16,043 l.al12 .023388 .053093

17,515 l.417 -022160 «052391

10,623 1.622 .0210%7 L051737

10,105 1.426 -023061 «0%1130

17,1813 1.430 019187 050559

10.8%A 1.434 .018333 .050022

12.92R 1.6438 LOLTSTT .0%9518

10,994 1,442 016683 - 049041

ti.n61 letso 016262 . 048589

11.123 1.649 «Q15K49 «048159

11.1R3 1.45%3 -015099 «047750

11.2¢0 l.4a8k 016587 047361

11,349 l.467 «013662 .046632

11.201 ta6 ke -013243 .0462A08

11,4514 1.469 -0N12869 . 045962

L1.499 1.6472 .0t2419 + 045647

11.546 1.475 .012130 «045341

11.591 l.a78 .011799 .045051

11.#3% 1.681 .011487 044769

11.678 t.qf8 .011192 «044495

1.720 l.487 .0109})1 .066231

t1.760 1.4R9 010644 «043977

11.800 1.6492 .a1n3s0 043730

11.R3R8 1.495 010149 .043491

11.97% 1.497 . 009918 « 043258

1t1.912 1.50n +0N969R .043032

11.968 1.50% .009418 .062813
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TABLE T1I. - Concluded

(f) Concluded

Nma | p/py | p/py | T/Th

4,5738 3.9560-4 A, 531 7-4 -54663
4.5842 .8551-4 8.2371-4 » 54527
445945 3.1587-4 A, 1510-4 «543913
4.6045 2. 66674 T.9728~4 +54263
4,6144 3.5788-4 71.2321-¢4 «54134
4.6240 1, 4947-4 T.62R5~4 -5400R
446335 3.4141-4 7.4815-4 +53 8R4
4.6427 3.3369-4 7.3307-4 « 53751
4.6519 3.2628~4 T.1857-4 +53641
4 .H660R 3.191R-4 7.04674 .53523
4.6696 3.1225-4 6.9120-4 «53407
4.6782 3.0578~-4 6.7828-4 +53293
4.6867 2.9947-4 6.6580-4 -53180
4, 6951 2.9339-4 6.5379-4 +531069
4.7033 7.87%1-4 6.4219-4 +52960
4.Tl14 2.8189-4 6.3098-4 57852
4.7271 2. T11A-4 6.0969-4 . 526410
47424 2.6120-4 F,AGT4a-4 « 57436
4.7573 ?.5188-4 5.7177-4 92236
4.77117 2.6314-4 s,R3582~4 .52041
4.7858 2.3495-4 f.369G0-4 +51851
4.7995 2.2725-4 R.2140-4 -51665
4.8128 ?2.27000-4 &, 0RAR—4 .51484
4.8258 2121 6-4 4,9276-4 .51307
4.838% 2.0A70-4 L, TS A4 «RlL34
4.8509 ?2.0059-4 4.0 TOS—4 « 50964
4.BT4R 1.8931-4 AL H3RR-4 «S0A3E
4.R977 1. 79134 4,2282-4 50319
4.9197 t./391-4 L,N3AR-4 50015
4.3409 1.6153-4 RLBALZ-4 49721
4.96172 1.5386-4 2, 7I04-4 «49418
4.9858 1l.4517-6 3, F170~-4 £ 49097
5.0097 1.3733-4 2,3506-4 48749
5.0319 1. 30234 1.1990-4 L4R453
5.1517 1.237A-4 2,.0604-4 <4R149
5.0951 1.1265-24 ?.8159-4% «41870
5.1229 1.0789-4 2.6771-4 .47N28
5.1706 9, 4ARS-5 2 402674 LAARFLS
5.7054 8.76N1-5 2.26946-4 <4hHO3A
5.2385%5 R.1419-% 2.1309-4 <4RRB0
5.2701 7.5983-5 2.0082-4 P L
5.3797 6.h875-5 1.8004-4 L 44340
5.3578 5. 302R-5 l.7116-46 JH3GRG
5.3850 5.9567-5 T.AL-4 43604
S.a4ll1? 5. H425-5 L.5577-4 437FQ
5.4367 5.3573-5 1.45906-46 L42977
5.6615 5,0970-5 1.478Q9-4 LH2A08

V/a

2,1098
L1132
3.11A4
3.1199
3.1230
2.1261
3.1291
3.1221
3.1250
3.132718

3.1406
3.1433
3.1460
31484
31511
3.1737
3.1585
3.1432
1.1677
3.1721

1.17R3
1. 1804
3.1R43
3.1R431
3.1914
2.1855
3.20%4
31.2N89
3.21%51
3.7709

1.7265
I.2332
3.2195
1,26%4
3.2511
3.7F14
3.2712
1.7R01
1.2R82
3.7958

3.3029
1. 2158
1.3217
1.3272
3.337%
2, 1375
3,347

q/py

«00443E
- 004540
« 004448
« 04360
« 006278
. C04194
.004115
« 004040
« 003948
. 003848

+0033%0
«00376%
.0037C2
+003Fr4Y
.003582
«00382¢
.00%617
.003318
.073219
.003129

«N03044
.0C29¢&13
.00%88F
«CO2R14
002745
.002679
002887y
»0N%2446
L0024
. 002250

«0021¢4
.007065
.0N19?5
.001893
oLty
-001F83
L001567
L00L6RT
+DOL3T7R
.001390

<0012
LCN1LL2
«0J10¢€1
<0114
.001972
LCNY523
. N0)’9 7
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A/MA”

22%5.000
230.0C0
235.N000
240,000
245,000
?50.0C0
255,000
2¢60.000
265,000
270.000

275.000
280. 000
285.000
290.000
295.000
100.000
311.N00
120.000
23N.000
340,000

3%0.000
360,000
370.000
380.000
390,000
40n.709
420.000
469,000
L450.000
4R80.000

500.000
§25.000
550. 000
575.000
600.000
~50.000
700.000
750.000
AN%.000
8%0.000

900.000
10CC.rCo
t0%0,0C0
1111.009
1LRN. 000
17¢r. N0
1250.000

NMa,Z

«2809
.280%
+2801
«2797
«2796
2790
2787
.2783
.2780
2777

2774
<2771
21768
W2 TRS
22762
« 2759
2754
.2768
a2763%
.2739

.2734
.2729
s?212F
2721
« 2717
L2713
«2705
+2698
« 2692
»2645

<2673
142672
2665
«2h59
«2653
«2h82
«2632
«2R22
.2614
+2R0%

«2598%
.75A35
.2519
.2573
@ 2768
.2563
.2558

p2/pi

22.677
22.590
22.701
27.810
72.917
?23.023
23.127
23.229
23.330
23.430

23.528
23,825
?23.7120
23.814
?23.907
21.999
?4.180
264,356
24.527
24 .R9K

24,840
25,021
25,179
25.334
25.48A
25.635
28,975
26.21%6
26,477
726.742

26.997
27.308
2T.A09
?27.900
28,183
28.772%
29.241
29.733
30.273
30.A5A

31.090
31.913
32.1305
37.685
IN.084
33.413
33,741

p2/P|

11.983
12,016
12.050
172.082
12.114
12.145
12,176
12.205
12.23%
12.263

12.292
12.319
12.346
12.373
12.399
12,625
12,475
12,523
12.57112
12.ALF%

12.659
12.702
12.743
12.784
17.823
12.761
12.9%4
13.004
13.071
13.13%

13.195
13,264
13.337
13,403
13.466
13.58%
13.692
13.793
13,887
13.975

16,057
14,208
14.778
14.344
L4,407
14,468
14,825

T2/ T

L.50%
1.508
1.510
1.513
L.51%
1.5%17
1.%20
1.522
1.524
L.527

1.529
1.531
1.533
1.534
1.538
1.540
1.544
1.548
1.552
1.556A

1.5€0
1.564
1.568
1.5712
1.576
1.580
1.587
1.594
1.601
L.608

1.615
1.623
1.631
1. 639
1.647
1.662
l.676
t.690
1.704
t.717

1.730
L.754
L. 7he
1.777
1.789
1.799
1-.810

P:.z/Pt.l

« 009287
»N09094%
+008909
.008732
. 008541
.008398
.008240
-008089
«007943
. 007802

< 007667
«00753¢6
- 007409
.007287
.007169
«007054
- 006836
.0056631
.006439
. 006257

. 00A086
«005924
.005770
+005624
. 005486
.005354
+005109
.004886
004682
«0064494

004321
«004123
.003942
-003777
003625
.003356
.003125
.002924
.002747
+007591

+002451
-002214
.002112
.002019
.001934
.001856
.00l 7R4

Pl/Pr,z

« 042600
+042393
«042190
«041993
«041802
«041614
041431
«041253
2041079
«040908

« 040741
«040578
20406419
040263
+040110
«039959
«039668
-039388
«039118
.038858

-038606
«038363
-038127
«037899
.037678
2037464
«037053
036663
«036295
«035943

.035609
«035212
«034835
«034478
«034138
033505
.032924
»032386
+031892
«031428

030997
.C30208
029847
«02950%
0729181
«028871
-028578




Mass fraction, ¢

(H-Ho)p , MJ/kg

Figure 1.- Composition of methane-air-oxygen mixtures and enthalpy of products

after adiabatic combustion {Tipjtjal = 298 K).
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Figure 2.- Equilibrium temperatures of products resulting from combustion of methane -air -oxygen mixtures
at various pressures (Tipitia] = 298 K).
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(a) Pressure-enthalpy diagram with lines of constant temperature and entropy.

Figure 3.- Thermodynamic and transport properties for products of methane-air-oxygen

combustion (mixture A).

29



SRR #

N EER I

f

!

,
L
5.

£ E . U S
e = o]
FHEE k: <
BT mm : -
Ll L
I il g
s} o o [o}
> 8 8 g
o]
X ‘uol}oDly 9O e} w

Temperature, K

Variation of composition with temperature at p = 0.01 atm

)

b

(

Figure 3.- Continued.

30




TE

P
R

I saEananss sy
;
i
1

4 >< .

TYOLC PPRLLRE R
IR IRRE

!fl.
!
!
|
|
i
i

b
H
[¢]

T

I

400

o]}

X ‘uoljony

310N

Q00!

0000I

Temperature, K

(c) Variation of composition with temperature at p = 1.0 atm.

Figure 3.- Continued.

31



T ETdidet
FTLTATH T

f,,/ v

AKX

BEANN|
[BITHNI

==

E

T

VRS FYNY
(A3 BEANE AR NN EXNH 1Y X34 I ilHl

AN NY NN N ANET]

T
]
l
'
'
i

FLNNE RN NN TANR I

LEE

0

O I +
e N U
i . H o .

30

T R T o o e O O O P R P O 0 T T O e s

St N RN RI S IR T 1 AN RN NNERN ERREY FNNNERENT FIAT] trrr TN HEI !IHI IR ST PRV NEEES

T
T

R N

10
!

X ‘uol1oD1) 30N

00000}

Temperature, K

(d) Variation of composition with temperature at p = 100 atm.

Continued.

Figure 3

32



34
30

26.

Molecular weight, M
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(e) Molecular weight as a function of temperature for various pressures.

Figure 3, - Continued.
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Isentropic exponent, y
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(f) Isentropic exponent as a function of temperature at various pressures.

Figure 3. - Continued.
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Viscosity, u, xN-s/m?*
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(g) Viscosity as a function of temperature for various pressures.

Figure 3.- Continued.
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Equilibrium thermal conductivity, kg, W/m -K
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(h) Equilibrium thermal conductivity as a function of temperature for various pressures.

Figure 3.- Continued.
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thermal conductivity, k¢, W/m-K

Frozen

Temperature , K

(i) Frozen thermal conductivity as a function of temperature for various pressures.

Figure 3.- Continued.
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Equilibrium specific heat at constant pressure, Cp.e, kJ/kg -K
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Frozen specific heat at constant pressure, Cp,t. kI/kg-K
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Figure 4.- Thermodynamic and transport properties of products from

methane-air-oxygen combustion (mixture B).

41



4000

Tea T

3600

‘-:_:_\_‘fnmi i

2|

2

3200

~¥Evd § b OFF

2800

2400

(EXNNARNNYNEA AN AN NN ENAE]

2000
Temperature, K

T

T,

I

E]

R}

1600

m

1200

M N

"800

X ‘uonoouy 8|0l

-
- i o 1 P R | [ T -
Q Q

00000I o

0.01 atm.

) Variation of composition with temperature at p

(b

Continued

Figure 4. -

42



T T T

T
I MM RS

IRERNSRLIAREDSYNRIARERES

T
|

TR

i
=

;

.
T

,

\

. ]

t

il it inh

ST

1
t
|
" 400

!
f

B g - )

I

0
000!
0000l
000001

X ‘Uo1}oDI}  BloN

43

Temperature, K

Figure 4.- Continued.

(¢) Variation of composition with temperature at p = 1.0 atm.
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Equilibrium specific heat at constant pressure, cpe, kJ/kg-K

70— [* [ l | i i { t } '7‘”'— { —~{~— -' - T
f i e
I SR B N T R ]
60__ ——— e e o e - . - N - . PR . e ——— —— —_—
50 . ‘ . ‘ o
I . *'
— - ‘ : t ' -
i ; ‘ \ -
40— .- Ly ! ‘
30—
20 e e
10 e
: ! . ] H X ; 1 J o
% 400 800 1200 1600 2000 2400 2800 3200 3600 4000

Temperature, K
(G) Equilibrium specific heat as a function of temperature for various pressures.

Figure 4. - Continued.



Frozen specific heat at constant pressure, Cp,f»

18

EENENE

{,A_\,

|

o e

2000
Temperature ,

(k) Frozen specific heat as a function of temperature for various pressures.

Figure 4. - Continued.

4000




(4¢]

Prandt! number , Np,

O T T i T !
! o ‘ : ' I
A i
9 e ’ ' — I -
0 B R o L "
8 S A S R B
i ;
o . . “! y e . o
| | |
B 4 S - - R
] _
P

; !
b4— - - — |[ b —_—
- - I . . R A._t b= e ey U ., _I J ce e i - —_
- L A o
| I B 1 | i » ! % | | ; L l 1 |
400 800 1200 1600 2000 2400 2800 3200 3600 4000

Temperature, K

(1) Prandt! number as a function of temperature for various pressures.

Figure 4. - Concluded.



Temperature, K

3
S
=y
o
H
8
&
. B -
2
2 135 -
Ed 140 ~ - ~ . RNUEGY .
145 ; - e
150 . . iy
155
-
160
- 165 . -
170 -
175 .
- 180 -
. i85 -
190
v . \ IR .
S E . gt e
0001 bbwidetl 1t . . . P PR S ¢ ST Y
9] 2 10 12 14 16 8 20 22 24 26 28 30 32

Entholpy, H-Hy, MJ/kg
(a) Pressure-enthalpy diagram with lines of constant temperature and entropy.

Figure 5.- Thermodynamic and transport properties of products of methane -air -oxygen combustion (mixture C),
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Equilibrium thermal conductivi‘y, ke, W/m-K
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(a) Pressure-enthalpy diagram with lines of constant temperature and entropy.

Figure 6.- Thermodynamic and transport properties of products from methane-oxygen combustion (mixture D).
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Equilibrium thermal conductivity, ke, W/m-K
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Figure 7.- Thermodynamic and transport properties of products of methane-oxygen combustion (mixture E).
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Figure 8.- Thermodynamic and transport properties of products of methane-oxygen combustion (mixture F).
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(c) Variation of composition with temperature at p
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Equilibrium thermal conductivity, ke, W/m -K
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Equilibrium specific heat at constant pressure, cpe, kd/kg -K
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Frozen specific heat at constant pressure, cp ¢,
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Figure 8.- Continued.
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(k) Frozen specific heat as a function of temperature for various pressures.
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(1) Prandt]l number as a function of temperature for various pressures.

Figure 8.- Concluded.
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